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1. INTRODUCTION TO THE STUDY

This chapter Presents an introduction to the Study of Thyroid Cancer and Other Thyroid Disease in
Ukraine Following the Chernobyl Accident. It includes an overview of the study design, background
information, objectwes and a discussion of the purpose and Organization of this document, the Manual of
Operations.

-. .—

1.1 OVERVIEW OF THE STUDY .

The nuclear power plant accident at Chernobyl released large quantities of iodine-131 and other
radioisotopes of iodine into the atmosphere, contaminating thousands of square kilometers and exposing

. .. millions of people .- For 4his-sWdy~a --well-defined--su bset-Qf Ukrainian--children ~ged+~ 8 years or in utero
(born after 04.26.86 and before 01.31 .87) at the time of the accident will be identified and will be examined
by well-trained specialists for thyroid disease annuaily for UP to 30 years. The study is a collaborative effort
of researchers in Ukraine and the United States,

The cohorl WIII include approximately 50,000 persons who were children in 1986, all or most of whom
had their thyroids measured for radioactivity during the weeks immediately following the accident (or whose
mothers had measurements taken while the child was in utero). Under a rigid research protocol these
subjects will receive diagnostic thyroid examinations, including palpation, ultrasound scanning, thyroid
hormone and other Iaboratow tests, and fine-needle aspiration biopsy. Interview information regarding
residential, health, diet and hfestyle histow WIII also be collected. All subjects will be followed for thyroid
cancer morbidity and mortality. Thyroid cancers will be confirmed by expert Pathology examination of tissue.

In addition to the analyss of thyroid radiation measurements m May-June, 1986, efforts will be made
to reconstruct each subject’s exposure and to estimate the radiation dose to the thyroid. This will involve the
reconstruction of deposition patterns and environmental pathways of the radioiodines, and the location,
dietaw characteristics. and lifestyle of each person throughout the exposure period. The procedures used to
estimate dose to the thyroid are not part of this manual.

An overwew of data collection activities for the study is shown in the flowchart in Figure 1.

1.2 BACKGROUND
There IS ample evidence that external radlatlon IS associated with thyroid cancer, and a number of

reliable epldemlological studies show that the risk is appreciable and that the thyroid gland is one of the
more sensitwe human tissues (Shor 1992). Moreover, the magnitude of risk is related to age at irradiation,
and is higher for children than tor adults. Thus, for subjects irradiated under the age of 20 years, the

(weighted mean) absolute nsk IS 2.6 excess cancers per 10,000 persons yr-’ Gy-’. Available data are
consistent with a hnear dose response curve over much of the exposure range, although cell killing may
flatten such curves at very high doses. It is noteworthy that risk of thyroid cancer has been associated with
external radiat!on doses as low as 0.09 Gy (Ron et al., 1989).

The thyroid gland IS potentially at nsk in the presence of radioactive fallout. This is due in part to its
ability both to concentrate ioalde by a factor of about 10,000 above ambient iodide concentrations and to
incorporate iodide into thyroglobulin, which has a slow turnover rate. As a result, the effective half life of

iodine isotopes (excePt ‘291) IS nearly as long as the physical half life.
There has been consaerable interest in the nodule and cancer risk associated with internal

irradiation from iodine isotopes (chiefly ‘3’1, half life of 8.05 days). The most reliable data, with good
statistical Power, derive from long-term follow-up studies of patients receiving diagnostic or therapeutic

doses of ‘ 3‘ 1. No significant excess thyroid cancer was observed in these studies of mainly adult patients. H
is uncertain to what extent these results are influenced by the possibility of preexisting thyroid disease for
which these procedures were carried out, In two large studies of subjects treated for hyperthyroidism with
mean doses of 88-113 Gy, similarly, there was no increase in risk for thyroid cancer. Estimation of the risk of

thyroid disease, including cancer, resulting from exposure to” 131 I contained in fallout from atmospheric
nuclear weapons tests is mucti more complicated, primarily because the radiation dose to the thyroid must
be reconstructed.

There have been two s:udies of health effects resulting from exposure to fallout from atmospheric
nuclear weapons tests. Both of these studies have used dose reconstruction techniques such as those
referred to above. In a study of children living (at the time of the tests) in Utah downwind from the Nevada
Test Site, the small excess of thyroid cancers was not statistically significant (Kerber et al.. 1993). The

absolute risk of persons in the Marshall Islands exposed to fallout was 1.1 and 1.3 per 10,000 subjects yr-’

Gy - 1 for children irradiated under 18 years of age or for adults, respectively. Six excess cancers were
obsenfed in children during the first 35 years after the fallout occurred (Robbins and Adams, 1989)

Attempts have been made to explain the remarkable difference in the rates of thyroid-cancer
mduct~on caused by external and internal irradiation. Dose rate is considered to play a major role: most data
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on external irradiation were obtained from acute doses. in studies where divided doses were given the risk
appeared to be decidedly smaller (Shore 1992). It has been suggested that the Intermediate risk of thyroid
cancer for the Marshall Island population reflects the fact that about 8@z0 of the dose is derived from the

short-lived isotopes (1321, 1331 and 1351; and <10% external) with about 15°A from 1311 (Lessard et al..

1985). BY contrast the diagnostic and therapeutic use of 131 I implies a rather low dose rate. Whether the

apparently IOW Effectiveness Factor (EF) for ‘ 3‘ I has other causes is not clear at present and antrnal studies
are inconclusive.

in addition to. thY~o.i.d_modu!e and thyroid cancer, external radiation Of the head and neck can also
result m a variety Of other tumors (Schneider et al.. 1985) including parathyroid adenomas and

hyperparathyroidism (Cohen et al.. 1985). Because of their proximity to the thyroid gland, the parathyroid
glands may also be at risk from exPosure to radioiodmes, as have been shown’ in experimental animals
(Wynford-Thomas V. et al.. 1982) and possibly in children who had received therapeutic 1’11 for Graives

Disease (Esselstyn et al . 1982. )
The accident” ~_Crtthe7hwrmbytnuclear power- plant, which occurr-ed-in- April 1986, was the

most severe in the nuclear industry. The accident caused the death of 31 Power plant employees and
freemen from acute radiation exposures and burns, and resulted in the contamination of vast territories of
Ukraine. Eelarus and Russia. Radioactive materials were released Into the atmosphere during a period of ten
days. The radionuclides that are responsible for most of the radiation doses received by members of the
publlc are 1311, 134CS, and 137CS. The 131 I and some shorter-lived radioisotopes of iodine caused high
thyroid exposures, especially among children, during the first few weeks fOllOwlng the accident. The longer-

Iwed 134CS, and, more Importantly, 137CS, deliver doses to the entire body and will be present in the
enwronment for decades to come. An Increase m thyroid cancer in children was reported by Kazakov et al.,
in 1992

The Chernobyl power plant is located in Kiev oblast of Ukraine. A fraction of the radioactive material
present m the radioactive cloud was deposited on the ground, essentially as a result of scavenging by
preclpltatlon. The COntamlflatiOn of the ground resulted, In turn, ,in the contamination of milk and other
foodstuffs.

Since the Chernobyl accident In 1986 the staff of the lnStitute of Endocrinology and Metabolism,
exammed tens of thousands of children m heavily contaminated areas of Ukraine. The examinations have
routinely Included ultra sonography and extenswe Iaboratow tests. PreliminaW ewdence is currently available
which links the Chernobyl accident with a subsequent increase m thyroid cancer among children. By lsl of
January 1997 923 Patients with thyroid cancer who were aged O-18 at the time of Chernobyl accident have
been operated (604 of them were O-14 years at the time of accident).

The present study builds on that experience within an epidemiologic fr,a~ework calculated to create

dose-specific information on the msk of thyroid disease following exposure to 1. A cohort of approximately

50,000 exposed children will be identified and exammed annually for thyroid abnormalities for a period of 20
to 30 years.

1.3 OBJECTIVES
This collaborate mvest!gat!on possesses both scientific and public health objectives. The scientific

oblectlve of the study will be to Provide new knowledge on the correlation of thyroid diseases with radiation
dose. The aim of the study will be to carry out valid and credible assessments of the early and late
morphologic and functiOfIal changes m the thyroid glands of persons exposed to radiation from radioactive
materials released as a consequence of the Chernobyl nuclear power plant accident. The emphasis is on
dose-and time-sPeciflc changes, including but not limited to the following specific topics:
c Risk estimates, as a fUflCtiOn of dose, for morphologic changes (i.e., nodules and cancer) in relation both

to sex and to a9e In 1986; comparison of the relative effectiveness of 131I with that of published x-ray and
gamma Irradiation In lnduclng thyroid nodules and cancer.

● Risk estimates, as a function of dose, for induction of hypothyroidism and autoimmune thyroiditis in
relatlon both to sex and to age in 1986.

In the course of the study other possible risk factors will be examined Including dietary iodine intake
during and after 1986, and the ingestion of potassium iodide for thyroid Protection shortly after the accident.

The intended study also possesses practical public health objectwes and implications. Most
importantly, the study wili provide gu@ance for the mitigation of the effects of the Chernobyl accident on
thyroid disease in those exposed as children. It may also provide the basis for a radiation protection policy
w}th respect to thyroid disease, not only In lJkraine but wherever nuclear power plants exist. The

admlnlstratwe implementation of the study will enhance the training and experience of younger speciahsts,
not only in endocrlnolo9y and ultra sonography, but also m modern research methods appropriate for clinical
follow-up studies, Cllnlcal triak of therapy, and case-control studies.

Finally, the establishment of a large fixed cohort and associated database on children and their

parents will make available an asset that can be used for many other studies of the effects of the Chernobyl
accident.
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2. PURPOSE AND ORGANIZAT ON OF THE MANUAL OF OPERATIONS

The purpose of this manual is to Drovlde documentation of all study Procedures extent dosimetrv. It
IS expected that this manual will be used as a resource by all members ot the study team. The manual wil~ be
updated to reflect changes in Procedures over the course of the study, all changes to be dated and certified
by both UA and US rePresentatives. The Engllsh and Russian versions must be in agreement. The Director is
responsible for ensuring that updates are distributed to all holders of the manual.

The manual has been structured so that sections dealing with procedures for a particular task can be
readily Identlfieo and can be prowded to the mowldual revolved in that patllcular task.

Descrlptlons of study procedures are gwen In Chapters 3-8 of the manual. Chapter 9 presents an
overwew of data management activities. The appendices which follow Chapter 9 contain the data collection
forms and instructions for their use and samples of other study materials such as contact letters, logs and
management forms and reports.

3. DEFINITION OF STUDY COHORT

In order for subjects to be included in the study cohort they must fulfill certain eligibility criteria.
These criteria are detailed below.

3.1.1 ELIGIBILIW CRITERIA
The eligibility criteria are as follows:

1. The subject must have had direct radiation measurement of the thyroid in 1986 according to the file
maintained Ir the Research Center of Radiation Medicine. For the in utero exposed, it is the measurement
of the mother’s thyroid that determines eligibility.

2. The subject’s date of birth must fall in the interval 26 April, 1968, through 31 January, 1987.
3. The subject must be a resident of Ukraine at the start of the study.

3.1.2 POSSIBLE REASONS FOR EXCLUSION
There are no medical exclusion criteria for the study, including thyroid diagnoses already made.
The doslmetry group will use its judgment In omitting from the sample selection children with

radlatlon measurements that are known to be useless.
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It should be noted that f0110wln9 Initial samPle Selection, loss to follow-uP will occur for a variety of

reasons including:
● subjects who cannot be identified or located
9 subjects who emi9rate from Ukraine
. subjects who are too ill to participate
● subjects with physical or mental impairment which precludes participation
● subjects who moved from the catchment area

Subjects mitlalh selected WIII a~ways remain part of the cohoti. Reason for subject non-participation
will be documented in the study management-system (see Chapter 9).

3.2 SELECTION OF THE COHORT .

3.2.1 INITIAL STEPS
— The doslmetrY-9rouP+f--the- Research–Center- of- Radiation -Medicine- -will--provide a coPy of the

measurement file for children O-18 in 1986 (see the research Protocol, Section 3.2, Table 3.2.1 ) from which
the epidemiology grouP and the data coordinating center wiil make the initial selection on the basis of the
estimated dose, reslaence at exposure, and apparent adequacy of information. All decisions made during
sample selection will be carefuily and completely documented.

Although the PrOtOCOl Call for an ‘intenswe sample ‘ of 50,000, the expectation is that a manageable
cohort will be smaller, perhaps m the range of 30,000-40,000. Accordingly, an initial selection (Selectlon 1)
of about 20,000 will be made, as follows:

I or more Gy all 9,800 available
0,3- .9 Gy 5,000 from the 18,500 available
<0.3 Gy 5,000 from the 46,100 available

Selection from the two lower dose groups IS to be made at random from the file. Subsequent
selections will be maae when the desired cohort size becomes fixed.

Additional details of the sample selection are provided in Appendix K.

3.2.2 THE IN UTERO GROUP
Since the measurements file will contain no direct measurements on the in utero exposed, their

selection will dePenc on the availability of maternal measurements. Doslmetw Registw of Research Center of
Radiation Medicine transfer information they have pregnant women to eDidemiolo9y group and DCC. The
epidemiology grouP WIl~ examfne birth records and/or hospital records from the obstetric hospitals which
serve the catchment area for bltihs in the intewal 26 April, 1986 and 31 Januav, 1987, abstract names and
addresses of parents, and Provide the list to the doslmetw group for record linkage to identify in utero
exposed with maternal measurements.

3.3 ASSIGNMENT OF STUDY IDENTIFICATION [ID). NUMBERS AND SpECIMEN IDENTIFICATION
NUMBERS

Study identlflcatlon (ID) numbers will be assigned to each study subject after the initial selection has
been made from the dosimetfy file (without regard for any subsequent events that may result in non-
participation). The flie of selected study subjects will be sorted In random order before subject ID
assignment to avoid havjng the subject’s ID number indicate his probable dose range. After the random sort,
the ID numbers will be assigned sequentially.

The ID number will consist of 8 digits: 6 for the individual’s unique number, and 2 for the check
number. The check number WIII be assigned as the sum of the 6 digits in the unique number.

The ID number will be used to identify the individual subject on all data associated with that subject.
No ID number, once assigned, can be reassigned to another participant, changed or deleted. If the subject
becomes ineligible afler the ID has been assigned, the ID will not be reassigned. This policy ensures that
data associated wtth a subject will not be lost or inadvertently attributed to another subject.

In addition to the subject ID number, separate, unique specimen ID numbers will be used. These
numbers will be assigned to the blood samples collected from the study subjects each year, and the urine
samples collected on a subsample of the study population in the baseline year. The link between the subject
and his specimens WIII be made through these specimen ID numbers which will be placed on the blood and
urine collection forms (alon9 with the subject ID) and keyed into the study computer system. Blocks of
specimen ID numbers will be assigned by the data coordinating center for each calendar year. The structure
of the specimen I@ number is: 1st 2 digits= calendar year, 3rd-8th digit= sequential number. In the end of ID
number will be adaed a leRer, appropriate to the type of the sample ( ‘K’ for the blood samples, ‘M’ for the
urine samples, for examPle: 97000001 K).

ID labels wit be generated for both subject ID and specimen ID numbers which can be applied to
the forms and spec~men collection and storage containers. These will be provided by the data coordinating
center. Two types cf subject ID labels may be generated. The first type may contain the subject ID number
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only, and the second may contain the subject’s ID along with other identifiers such as name and date of
birth.

Specimen ID labels WIII contain numeric information ofW, and may be used to identify the facility at
which the screening took place.

3.4 ABSTRACTING RECORDS BEFORE INITIAL CONTACT
Preliminary demographic and Identifying information will be collected on each subject selected for the

cohort, mainly to provide information which will be useful in making contact with study subjects. It is
expected that computer sources will mainly be consulted to obtain this information.. _The specific .jtems of
Information to be collected are:
● Full names of subject, Parents, as well as other family members or providers .

c Date of birth of subject

. Address on 26 April, 1986
.-. Date of and location ~here~hahyroid-wasmeasur~d—------ ——— .— .

● Addresses subsequent to 26 April 1986, with dates
9 The documentation of any reformation pertaining to thyroid disease that may be seen in any of the record

sources, with identification of the condition and of the source, and of any applicable date of the condition,
such as date of diagnosis.

This information will be recorded on the Initial Abstract Form and entered directly into a computer
file or loaded onto the study computer from other files. Organlzatlonal responslbiliw for this work will be
assumed by the Epidemiology Group and the data coordinating center. The Initial Abstract Form and

instructions for its use are listed in Appendix A-3-1.
Sources from which the above information will be obtained may include:

● Database of clinic In Institute of Endocrinology & Metabolism
● Files of Ukrainian Center of Informational Technologies and National Registv Ministw of Public Health of

Ukraine (Chernobyl Reglstw)

. Paper files of rayon Polyclinics
● Local rural and urban authorities [selsky sovet, etc)
● Special departments of dtferent ministries (military, internal affairs, public education)

It is not expected that all sources will be consulted for all subjects. Initially, information will be sought
by linking any available computer files, most notably the national reglstw of Chernobyl victims and other files
of the Research Center of Radiation Medicine. The material taken from these various files will be edited for
consistency.

3.5 OBTAINING CURRENT ADDRESSES
Before allocations can be made to the individual examining teams by the data coordinating center, at

least some addresses WIII have to be obtained. The effort to obtain addresses will be a continuing and
Intensive effort by the epidemiology group and the data coordinating center tor the first three years of the
study. Subsequent StePS will include:
● record linkage with all available computer files;

. available paper files of the Institute of Endocrinology

● files of appropriate ministries;
● urban and rural authorities of localities where subjects lived on 26 April 1986; and mailings to verty

addresses.

3.6 ALLOCATION OF SUBSAMPLES TO EXAMINING UNITS
The examinations will be performed principally in one fixed center, and in the field by three mobile

teams. When a sufficient number of subjects has been located, a tentative map wiil be Prepared to define
the geographic boundaries of the areas of responsibility for the examining units. Ideally these boundaries
should be mutually exclusive. In the aggregate they constitute the catchment area.

it is to be exPected that, over time, as the study matures, there WIII be changes in the precise
boundaries of the areas sewed by the examining units, as well as in the assignment of subjects to particular
examining units. There WIII be subjects who initially reside outside the geographic boundaries of catchment
area. However, In subsequent years, as boundaries change, or members of the cohofl move into the
catchment area, they should be included into the screening process. It IS Important, therefore, that all
members of cohort be tracked and contact be maintained.

3.7 SUPPLEMENTATION OF THE INITIAL LISTING
If, during the flrSt three years, sample losses from refusal, emigration, and failure to locate, appear to

require it, consideration wili be given to a re-selection of potential subjects from the file of measurements
and/or selection of subjects with only passporl doses. The re-selectlon will emPloy the same principles as

Manual Of Operations



—

“,...”, ..-. L- . . . . . ..-. .--, ., -----. . ___
May, 1997

10
governed the initial selection and WIII be reviewed by the stuOy advisory group to ensure that sound scientific

princwrles are applied.

4. CONTACT PROCEDURES

4.1 PUBLICITY
Before contact is made with indwlaual famllles, the Ministv will mount a publiclty campaign in the

mass media and through medical channels. Local and central newspapers radio, and television will all be
employed to explain the Purpose and the content of the study. The publicity will stress the value of the study
to the health maintenance of the Individual. The schedule for publicity will need to be carefully timed given
that there will be somewhat of a 9radual start to the study. Material may need to be repeated throughout the
first year of the study and beyond as deemed appropriate.

—

4.2 INITIAL CONTACT WITH STUDY SUBJECTS
The data coordinating center and epidemiology group will take the leading role in initial contact with

study subjects and their Parents. It will be Imporlant for a parent to accomPany the study subject to the first
visit in order to, provide the most accurate information needed for dose reconstruction. The family (or adult
subject) will first receive a IeRer from the deputy Minister of Health describing the study and its benefits to
the mdwidual, spec@ln9 the Place of examination and an appointment time and date or a range of dates
with reformation on how to arrange and confirm appointments by postcard and telephone. This letter will be
sent out by tfw data Coordlnatw center. With the letter will be a pre-printed, stamped card to be mailed
back to the epidemiology 9r0uP. It will PrOVlde for confirmation of the offered appointment, a request for an
alternative or deferred appointment, and a telephone number (if available) where the subject and his parents
may be reached. As th;s cards came to the epidemiology group, sorted out, Initial Abstract Form filled out,
Data coordination center will make Reglstratlon Log and WIII forward it to the fixed or Mobil team. If the
subiect and accom PanYln9 Parent do not appear for the scheduled appointment, the fixed or mobile team
will reform the data coordinating center, they will inform epidemiology grouP, which will follow-up this contact
and conduct any further scheduling actwlties. Copies of the letter and appointment confirmation card are in
Appendix C-4- 1.

4.2.1 HANDLING NON-RESPONSE
There are three maJor categories of non-response. The first IS inability to locate the subject, This may

result from having an lnCOrreCt address in the study records, from having an old address (the subject has
moved) or having no address at all. The second major category is inability to contact the subject. Attempts
to reach the subject, either by mail or by phone, may be unsuccessful. The third categow is refusal.
Subjects (or thefr Parents) may be reluctant to participate due to a misunderstanding of study objectives, a
negatwe attitude toward medical examinations or other reasons.

The data coordinating center will be responsible for informing the epidemiology group of non-
response subjects who requtre follow-uP. The epidemiology group will be responsible for coordinating
appropriate follow-u P activities and reporting on them to the data coordinating center. Some initial steps
such as sending a second letter, attemptmg a telephone contact or sending a registered letter will be carried
out by the data coordinating center. SuPPon from local medical authorities at the raion level will be sought
for locating, contacting and convincing reluctant subjects to participate. This support will be officially
requested from the Minister of Health.

For subjects who cannot be located or contacted, lists will be sent to the local medical authorities at
the raion level to request their assistance m locating the subjects. For refusals, the epidemiology group will
provide the local medical authorities with the reasons for refusal and request that they contact the subjects
In the attempt to involve them In the study. It is felt that this approach may be effective since local medical
personnel are more familiar with specific issues in their region and are psychologically closer to the
Inhabitants of the individual raion. It is also possible, due to closer proximity, that local medical personnel
may be able to discuss the study with the subject, in-person. Such direct contact may result in better
communication and therefore more success m convincing reluctant subjects to participate.

Other possible tracing sources include databases which cover large segments of the population. The
epidemiology grouP and the data coordinating center wiil be on the lookout for appropriate databases
suitable for record linkage by computer. The Chernobyl Registry is an example.

4.3 OBTAINING lNFORMED CONSENT
Informed cOnSent (or assent) will be obtained through a written informed consent statement

(Appendix B-5- 1) which will be read to or by the parents of children or to adult subjects. The subject or
parent will then be 9iven an oPPotiunity to ask any questions. No signatures will be required of the parent,
child or adult subject but the staff person who administers the form will note, and initial, the fact of
acceptance or refusal. Informed consent will be obtained during the initial clinic visit as described in Section
5.1.
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4.4 SCHEDULING SUBJECTS FOR EXAMINATION
The study eventually plans to provide examinations for perhaps 30,000 - 40,000 children and adult

subjects (final number to be determined), and for examinations to be repeated at Yearly intervals. During the
first full twelve months of the study, after pilot work has been peflormed, it is exPected that perhaps subjects
will be exammed, in the second year, and about in the third year.

4.4. I INDIVIDUAL APPOINTMENTS
The fixed or mobile team and the data coordinating center will agree on an anticipated flow of

subjects for examlnallon over a fixed period of time. The data coordinating center will make a selection of
subjects. send the Initial le~er from the deputy Minister of Health with the information about appointment.
The eploemiology g“ouP center will then be responsible for appointment Confirmation and Data coordination
center wIli take care about re-scheduling. Names and other ldentifyin9 information, and dates of confirmed

_a.ppomtments, will k.p[ovlded bY the data coordinafmg center to the fixed team over the computer network.
Appointment making for a mobile unit will be handled by the data coordinating center in the same

.—— ——— -.. ——..

manner as making appointments for fixed team visits. The data coordinating center and epidemiology group
will similarly be responsible for appointment confirmation and re-scheduling.

The data coordinating center may also carry out some initial follow-up activities with non-responders
such as sending’s second le~er, or making a phone contact. Those who do not respond to these efforts will
be referred to the ewdemloiogy group for further follow-up (see Section 4.2.1).

For appointments made more than a month in advance, subtects will be sent a remmder notice from
the data coordinating center a few days before the scheduled appointment. Subjects may also be called the
day before to confirm the appointment and answer any questions, if it is known that the subject can be
reached Dy telephone

4.4.2 CONTROLLING THE FLOW OF SUBJECTS TO EXAMINING CENTERS
The data comdlnatmg center will malntam a record of appointments made for each subject, dates of

examinations, and VOII~re-schedule subjects for examination yearly on ‘the basis of the capacity of the fixed or
mobile team. Every effort WIII be made to schedule annual examinations within PIuS or min W one month of
the date of the subject’s basellne exammation. This time period IS referred to as the visit “window. ”

4.5 MAINTAINING CONTACT WITH MEMBERS OF THE STUDY COHORT
At the mitlal screening wsit, the subject will be asked to provide information which will help locate him

in the future. This nformatlon will be recorded onto the Locator Form. The form and its specifications
appear IC Appendix @-5-2. Items of information on this form include complete name of subject and parents,
present address anc telephone number, complete date of bmh, indication of any plans to move, the names
and addresses of r.”~o close relatlveS or friends who do not hve m the subject’s household but would know
his whereabouts ano the name of the subject’s home polyclmlc. The Locator Form will be reviewed with the
subject and updatec as necessary at each annual clinic visit.

The data cccrdmatmg center will be responsible for Informing epidemiology group of non response
subjects who require fOllOw UP tracking efforts, epidemiology group will be responsible for follow-up actwities
and reDortmg their results to the DCC. Some initial steps, such as sending second letter, a second
telephone contact. sc sending a registered letter may be carried out by the coordinating Center Or by the

supporilng facility I- the field. support from local medical authorities at the highest level will be sought for
locating, contactmc and convincing reluctant subjects to participate. This support will be officially requested
from the mmistry o? Health.

Other poss’2ie traCin9 sources include data bases that cover large segments of the population. The
epidemiology grous and the DCC will look out for appropriate data bases for record linkage by the
computer. The Che’lobyl Reglstv IS an example, especially since it is continuously updated.

4.6 DOCUMENTING pARTICIPANT STATUS
The status c: each study subject will be tracked through the study computer system. Information will

be entered to indlc?te whether the subject IS an active participant, has refused, is lost to follow-up, or has
moved outside Ukmne. The Participant’s status in terms of completion of data collection activities WIII also
be mamlamed in ?-? system. Documents describing reasons for refusal or steps taken to trace a lost subject
will also be used 2-5 wili be filed with the data coordinating center (see Chapter 9). The data coordinating
center WIIIprovide :le examining groups, as well as the epidemiology group with monthly or quarterly reports
on patient participa:]on.

4.7 HANDLING OF INDIVIDUALS WHO ARE NOT COHORT MEMBERS BUT WISH TO BE EXAMINED
UNDER THE RESURCH PROTOCOL

If a persop approaches a fixed or mobile team for examination and time is available, he may be
offerea Dalpation sld ultrasound examination of the thyroid. However, blood would not be drawn and a
written result WOU!CnOt be made. In the case of an abnormal finding, he would be referred to a polyclinic or
hospital, as appro~-late.

Manual Of Operations



u..,a,.-.. .- ..-.?””,? 7 ..-, ”-. -. -. .-, - “ -.
May, 1997

12

5. EXAMINATION PROCEDURES

The examinations WIII be performed m fixed center and by mobile teams. There will be one fixed team
m the Institute of the Endocrinology and Metabohsm end 3 mobile learns. The subject will ordinarily arrive

with hls appointment card In hand. He is to be welcomed and thanked for coming. The subject will be

directed through the various examination stations where he will be inte~lewed, provide a blood sample and a
urine sample (baseline year only) and have- ?he”-thyroid ultrasound and thyroid PalPation” examinations .””At the
end of the examination Process the subject wiil receive the prelimina~ Summav of Medical Findings and
Recommendations (next visit in a year, check-up in six months, referral to hosp~al, etc). A copy of this
summaw will remain in the subject’s chart.

.—.—— ---5-.-1 REGISTRATION4ND-INFORMED<ONSENT– -— —-—

When the subject enters the examining area, he will be greeted “by the registration nurse, who will
carry out registration actlvltles. The arrwal of the subject will be documented in the Registration Log
(Appendix B-5- l). The Registration Log will have been prepared in advance (printed with the identification
numbers, names and dates of blrlh of scheduled subjects) by the data coordinating center. Mobile team will
receive Registration Log from DCC before their trip.

If this is the first vlslt, the subject’s identifying characteristics (full name, full date of birth, present
address and telePhone number if available, and parental names) and name of home Polyclinic will be
ootamed/verified. This Information will be recorded on the Locator Form (see also Section 4.5). Other
mformatlon recorded on the Locator Form includes an Indication of any plans to move and the names and
aadresses of two close relatlve S or friends who do not Ilve m the ~uOiect’s household but would know his
whereabouts. This fOrm WIII be admmlsfered by the registrar. At each annual visit, the Information on this
form WIII be reviewed and ucdated, as necessary. The Locator Form and its specifications are in Appendix B-
5-2. At the firsf vlslt, the Informed consent statement will be read to or read by the subject or an
accompanying parent.

If the subject IS unoer 16 years of age, oral parental consent to the examination will be sought from
an accomPanyln9 Parent and the assent form will be read to the subject. If the subject IS 16 or older,
consent will be sought from the subject directly. Informed consent WIII be obtained once for the entire study
and need not be obtainea again during subsequent exammations. The reformed consent statement IS shown
In Appendix B-5- 1. (The consent may be administered by the interviewer at the interview station. It is
Important that it be administered before any data collection activities are initiated. )

The subject’s envelOPe will contain all necessa~ labels for the study forms (except for specimen
labels) and the study Control Form. At each examining station, the sludy personnel will remove a label from
the subject’s enveloPei label and complete the study form, and return the fOrm to the subjects envelope.
Specimen labels for the Elood and Urine collection forms, as well as for specimen containers will be
attached at the SPecimen Collection and processing stations. The envelope will also contain the Control
Form. The Control Form WIII reflect whether or not the subject is required to complete the urine collection
procedure. Urine collection WIII only be required if the subject was pre-selected for urine collection (see
SectIon 5.2.2) Information WIII also be recorded on this form by the examiner at each examination station to
indicate whether the particular exam component was completed. The Control Form and instructions for its
use appear in ApPendix B-5-4. After receiving the envelope, the subject will be directed or taken to the first
exammmg station where intefwewmg takes place.

5.2 SEQUENCE OF E~MINING STATIONS AND PATlENT FLOW
The usual sequence. especially in a fixed examining center will be as follows:

Q Interview

. Urine collection

c Blood collection

G Clinical examination and thyroid palpation
. Thyroid ultrasound

The sequence of urine and blood collection may be varied by mobile teams. However, the
ultrasound/thyroid PalPatiOn order will always be maintamed. The subject first will be seen by the
ultrasonographer who will, however, pertorm thyroid palpation before the ultrasound examination (see
Section 5.2.4). If the Patients fiow is big, subject might be seen first by the endocrinologist and then by the
ultrasound specialist.

After the examination endocrinologist will fill out Preliminary Summary of Medical Findings and
Recommendations.

5.2.1 INTERVIEW
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Interview forms and conlent differ for first vs subsequent visits The interviewer wiil welcome the

subject and the accompanying Farent ano explain the purPose of the interview and its content. relatin9 it to
health maintenance as much ~S possible. The Interviewer will remove the labeled Interview form from the
package brought by the subject and proceed with the interview. The interviewer will enter the replies to the
questions asked on the form ant! will prim and sign his name on the completed form. Before releasing the

subject the interviewer will scan Ine form Tor anY 9aPs or inconsistencies that might be corrected before the
subject leaves the station. At the conclusion of the inte~lew the subject and the accompanying parent will be
asked if there are any Questions that the lnte~iewer might answer. If medical Questions are asked, they will
be adwsed to take them UP with the endocrinologist atter the thyroid examinations.

The Initial lnte~iew Form IS -snown -In APpendix- A-5- 1---Specifications for administration of this
questionnaire are also Includes m this Apoendix. The Annual Interview Form used in subsequent years of

the study is m Appendix A-5-2 alon9 with Instructions for its administration. General intewiewing techniques
are provided in Appendix D. These tecnnlques provide the fundamental principles with which interviews
should be administered In the ePldemlologIc research setting. All interviewers will receive training on general

-–.mtenoewing techniques- and–on. the inte~ww J.olrnS..b.e?ole_t.heY_Qe9i!@mlnis[e~n9 !hs.gu.estionnaires.

Depending on the a9e Of the child. the questions asked and period of time to be remembered, one
of the parents can be considered as the most appropriate Person to be Interviewed. It should be clarified
before the interdlew.

The Control Form WIII De market to show that the intemiew was compieted. The subject will be
thanked for his contribution ana dlrectea 10 the next examining station. This may be for urine collection or
for blood drawing.

The completed tntervlew form vw be placed in the collection box at the Interview station pending
pick-up by the data entry speclahst.

5.2.2 URINE COLLECTION AND pOST-COLLECTION procedures AT THE EXAMINING LOCATION
The protocol for urine collection c211s for collection of urine only In the baseline year and only on a

sample of subjects representing sPeclfic ~z’ons with the Ob)ectwe of Collecting 80-100 samples per raion.
Subjects selected for urine collec?lon will be pre-designated by the data coordinating center. The

examinmg center WIII receive z lsl of subjects selected for urine collection. The requirement to complete the
urine collection procedures WIII be reflecleo on the subject’s Control Form.

5.2.2.1 RATIONALE
Estimation of the content of the Icclne in urine WIII helP to characterize the existing Iodine deflctency,

there scweadlng and 9rade In t~e examfnln9 re9~ons of Ukraine.

5.2.2.2 EQUIPMENT AND SLIPpLIES
Supplies needed for the urine collection include:

Q Urine collection containers with lids

● Urine Collection and Processing Form

● Specimen ID labels
Supphes needed for Processing urine samples at the examming center include:

● Urine transport tube with cao, 2 per person
(CMS Catalog, P. I-338)
(NOTE: A falcon tube v~llh conical bottom may be preferable because the tubes can be placed easily
mto a Swrofoam rack for storage and shipment. )

● Rubber gloves

● Disposable pipets
. Urine Collection and Processing Form

● Specimen ID labels
Supplies needed for local storage and shipment of urine samples include:

● Storage boxes (or racks)

● Plastic bags

. Shipping boxes
● Transmittal Form

5.2.2.3 TRAINING AND CERTIFICATION OF PERSONNEL
CollectIon and processing of the urine will be handled by the nurse-assistant. Training on processing,

storage and shippln9 ProceG~~es WIII be conducted by staff of the Central Laboratory. No certification of
personnel will be required.

5.2.2.4 INSTRUCTIONS FOR URINE COLLECTION
Urine collection will be administered by the nurse assistant. He will first determine the eligibility of the

subject for the collection. This VJI~linvo~~e Questioning the subject about current thyroid hormone medication
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usage. Urine samples will not be collected from persons taking thyroid hormones. If eligible, he will label the

Urine CollectIon and processing Form with one of the afIached sPecimen ID labels and Proceed to ask the
subject about Polyvltamln and other medication usage and record this information on the form (see Section
5.2.2.7).

The nurse-assistant will label the collection container with the sPecimen ID and instruct the subject to
empty ms bladder Into the container. After producing the samPle. the subject should replace the lid on the
container and return it immediately to the nurse assistant. The nurse a.SQstant will record the date and time
of collection onto the Urine CollectIon and Processing Form and the fact of collection on the Control Form
betore sending the subject to the next station, It is very important that Only Provided containers be used -
others might have contamination. I.e., a sample collected by the subject at home in his/her own container
should not be used. Any samPle with known iodine contamination should be marked and kept separate from
uncontaminated samptes.

5.2.2.5 INSTRUCTIONS FOR U131N_E_PRO_CESSlNG
The urine sample will be accompanied to the urine processing ‘station by a Urine Collection and

Processing Form and additional specimen ID labels. (it is noted that the Processing station may be in the
same workspace as where collection was handled. ) Processing of the samPle should be done as soon as
possible after collection. Urine samples collected by mobile unites should be refrigerated and tested
preferable within a week, otherwwe, a drop of sodium hydroxide will be added as a presem’ative.

Processing stem Include preparation of two allquots of 5 ml each. The two 5 ml transport tubes
should be labeled with sPecimen ID labels and 5 ml of urine transferred by Pipet into each tube. The
rema[naer of the urine samPle wlil be discarded. The time of transfer will be recorded on the Urine Collection
and Processing Form.

5.2.2.6 INSTRUCTIONS FOR STORAGE AND SHIPMENT OF URINE SAMPLES

The urine aliquots will be placed into a storage box and stored under refrigeration (4° C.) until
shipment to the Central Laboratory. Alternatively, the samples may be stored in racks. Shipments to the
Central Laboratov will be made on a weekly basis. For shipment, the samPles will be Placed into a large
shlppng box, apProPrlateiy iabeled. If stored in racks, each flfled rack should be placed into a plastic bag
ftrst. L transmlflal fOrm will accompany each shipment. The transmifial WIII list the date and contents of the
shipment i.e., a lmtln9 of all Specimen ID”s included In the shipment. A coPy of the transmittal will be kept at
the local facility and another COPy will be sent to the data coordinating center.

5.2.2.7 DATA COLLECTlON AND TRANSFER TO DATA CENTER
Information regarding urine collection and processing will be documented on the Urine Collection

and Processing Form. The form will be pre-labeled with the subject ID number and have a set of specimen
labels attached to It. After determining that the subject is eligible for the urine collection (i.e., not taking
thyrcla hormone medlcatlon), the nurse assistant will affix a specimen ID label onto the form and will record
the polyvitamln, and medication Informaoon, the date and time of collection and any problems with the
samcle. The nurse assistant WIII then document the preparation of the two aliquots of 5 ml on the form. The
form WIII be placed in the Collection box for pickup by the data entry specialist. See Appendix A-5-3 for a
copy of the Urine Collection and Processing Form and specifications for its completion.

If a urine samPle is not collected on a subject who was pre-selected for urine collection, this fact will
be recorded on the Control Form and the Urine Collection and Processing Form will not be completed. If the
subject was not selected for urine collection, the urine collection box on the Control Form will be marked
““not applicable. ”

The urine samples themselves will be shipped to the Central Laboratory accompanied by the Urine
CollectIon and Processing Form and a transmittal form listing the date of shipment and ID numbers of all
samcles in the shipment (see APpendix B-5-5). Copies of the transmittals and data on diskettes will be sent
to the data coordinatln9 center. This will allow the data coordinating center to monitor the shipment of
samoles and track receipt of test results.

5.2.2.8 QUALl~ CONTROL
Quality control for urine collection and processing will be implemented through the following steps:

C rect observation of Collection and processing procedures at the examining center by the Quality Control
Otficer,

Cngoing evaluation of the number of subjects providing a urine sample. If the number is low, the reasons
and possible sOIUtiOnS will be explored,

C’,eckmg each lot number of transport tubes for possible iodine contamination. This will be done by the
Central Laboratory who will control the supply of these tubes to the examining centers.

Documenting the collection and reviewing any problems noted on the Urine Collection and Processing
Form.

=eviewlng results from the laboratory testing to ensure that collection, processing, field St0ra9e and

:-anspofl procedures are Providing adequate samples for the test procedures.
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● Checking the interval from collection 10 receipt at the Central LaboratoW.

5.2.3 BLOOD COLLECTION AND pOST-COLLECTION PROCEDURES AT THE EXAMINING CENTER
The same procedure as described for urine collection (see Section 5.2.2) will be followed for the

blood draw. The ~hlebotomwt will put the subject’s ID label on the blood collection form, and along side it
will be placed the unique sPecimen ID label. The remaining foil-back blood specimen labels will be placed on
the allquotted tubes. Ten mi. of blood will be collected annually into one 10 ml. serum separator vacutainer
tube. The samples will be sPun down to separate serum. The serum will be aliquoted into labeled cryovials,

frozen to -20° C., and shipped Periodically to the Central Laboratory for evaluation of TSH, anti-TPO and
serum calcium. Blood samPles collected in mobile units will be transmuted frozen to the Central Laboratory.

5.2.3.1 RATIONALE
Assays to be performed on the blood samples will be used in the diagnosis of thyroid abnormalities

(e.g., thyroid functmn-abnormal itles,+utoimmune thyrolditis), parathyroid -abnormalities and for the follow-up
of thyroid pathology.

5.2.3.2 EQUIPMENT AND SUPPLIES
The materials and supplies needed for the blood collection are as follows:

● 10 ml serum separator tubes; 1 per person

● Vacutainer needle holder, standard size

● Tourniquet, latex

● Alcohol wipes, individually wrapped

. Sterde gauze

. Bandaids (bandage strips)

● Test tube rack
● Biohazard bags

● Disposable 910veS, latex, small, medium, large
● Blood Collection and Processing Form
● Specimen ID labels

It should be noted that vacutainer tubes should be at room temperature at the time they are used.
They must be protected from extremes of temperature and stored at a constant temperature in a cool place.
The vacutainers are akO dated. Each box of tubes has an expiration date printed on it. Expired tubes should
not be used.

●

●

●

●

●

●

●
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●

●

●

●

●

●

●

Supplies needed for processing the blood samples include:

10 ml vial 1 per subject per draw

1.0 ml Cryowal CIOWre color-coders, 3 per person per draw

blue color - fOr immLJnOferment assey, 2 per person per draw
green color - for Ca, 1 per person per draw

Transport tubes, 2 Per subject Per draw

Disposable PaSteUr-OPe transfer pipettes (O. 1- t .00 cm)
C~ovial holder

Blood Collection and Processing Form
Specimen ID labels

The supphes needed for storage and shipment of processed samples are as follows:

storage boxes
map cards

box labels
transport coolers

Blood Collection and Processing Form

Transmittal Form

5.2.3.3 TRAINING AND CERTIFICATION OF PERSONNEL
Blood collection WIII be performed by experienced and trained phlebotomists. Training in study-

specific phlebotomy Procedures (i. e., using vacutainers) will be carried out in a short 2-3 day course for all
phlebotomists. No special Certification will be required. The quality of the blood collection carried out by the
phlebotomists will be evaluated through the success of their draws and the testing of the collected samples

(see Section 5.2.3.9 below).
A laboratory technician will carry out the processing of the blood samples. Training and certification

will be conducted by the Central La boratow. Detailed written instructions on processing procedures will be
prepared by the Central Laboratow. The laboratory technician WIII be required to familiarize himself with
these procedures and will then Pedorm them under the direct observation of Central bboratory senior
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personnel. After certification has Deen carried out, the names, dates and Cefiification status of all laboratory

technicians will be documenlea. This documentation will be kePt on file at the data coordinating center. The
data coordinating center will track the status of ceflificatlon and advise the Central Laboratory when
recer%ficatlon is reqwred. Recemflcation will be required on an annual basis.

5.2.3.4 INSTRUCTIONS FOR THE BLOOD COLLECTION
PREPARING FQR JW QRAW

Before the blood samp~e IS drawn, the subject should be questioned about bleeding disorders; extra
precautions may be {eaulred In this situation. The. subject should rest in.a seated or reclining position for at
least 5 minutes before the draw and remain in this position during the veinPuncture. Having the subject sit or
rechne helps guard a~a;nSt any injury that might result if the subject faints.

It is extremely lmPortant that the anticipated puncture site and all neCe@ry equipment, including
needles and tubes be kept absolutely sterile and free from contamination- Mreme caution must be

_-_exercised throu9ho_uJ the collection of blood so that the data are valid and subjects and study workers are— _———_____ .— . __
protected. Biosafety ~uldellnes are provi=AppendlxT.

——. . . . . ._ .

Additional preparation Steos for the phlebotomist include:

. Place the verupuncture equmment where it IS readily available but not in danger of being upset. Keep
extra equipment within easy reach.

● Thoroughly wash your hands.
. Put on gloves.
G Prepare the blood Collection lube, placing it in a test tube rack until YOU are ready to use it and labeling it

with the appropriate specimen ID label. Labels will be attached to the subject’s Blood Collection and
Processing Form.

VEMPUNCTURE TECHNIQUE
●

●

●

●

●

●

●

●

●

●

●

●

●

Instruct the subjecl 10 extenC the arm palm up and straight at the elbow.

Position the arm on your worK table so that the veins are readily accessible and You are able to work In a
comfortable posltlon. Be sure that the arm IS In a downward position with the elbow lower than the heart
to prevent backflow.

Inspect the arm to use for venlpuncture. The veins of choice are those located in the antecubital area. Do
not draw blood from an arm which has a rash or open sore or is swollen or edematous.
Apply the appropriate latex slrlp tourniquet several inches above the subject’s elbow.

Select a vein that IS PalPable and weil-fixed to surrounding tissue. palPate even when the vein can be
seen. If the veins co not distend rather quickly, the following techniques may be used.
Have the subject cDen and close the hand several times.

Massage the arm Trom wrist to elbow; this forces blood into the veins.

Tap the area shar~ly with the Index and second finger two or three times; this causes the veins to dilate.

The arm to be used for venlPuncture may be hung at the subject’s side without a tourniquet. This will
allow the veins to fill with blood to their capacity.
Examine the subject’s other arm. Sometimes the veins in one are larger than in the other.
If the tourniquet has been aPpiied for more than one mmute while You search for a vein, release the
tourniquet for two to three minutes. Prolonged obstruction of blood flow by the tourniquet is unnecessary
and uncomfodable for the subject, and may alter certain results.

Check carefully for scar tissue or the presence of tendons near the vein.

Cleanse the area with an alcohol wipe. Hold the alcohol wipe with two fingers on one side of it, so that
only the other slae of the wipe touches the area of the puncture site. Cleanse the area using a circular
motion begmninc With a narrow radius and moving outward so as not to cross over the area already
cleansed. Repeat with a second alcohol wipe. DW the cleansed area using a sterile 2x2 gauze pad. The
area should be completely ary before the venipuncture is done in order to reduce the burning sensation
caused by alcohol Penetrating the skin.

CONDUCTIIVG THE ~EIWWCJURE
● Open needle PaC~a9e anc assemble vacutainer holder and the needle by screwing threaded end of

needle onto the holder.

● Place the tube to be drawn mto the holder, securing it slightly, but not penetrating the stopper.

● Ask subject to maKe a fist.

. Remove sheath f“om needle.

. The vein should be ‘“fixed’” or held taut during the puncture. Place the left thumb about one inch below
the point of ento’ and PUII skin gently in a downward motion. (This stretches the skin and ‘“anchors” or
“fixes”’ the vein. )

9 Hold the needle ‘~ line with the vein, with the bevel up and at a 150 angle with the skin.
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Push the needle firmly and deliberately Into the vein. AS the needle enters the vein, YOU will notice a little
“give. -
Quickly push the vacutainer tube into the holder, puncturing the stoPper. Blood will be drawn into tube. If
no blood enters the tube, and no bruise is forming, probe the vein until entry is indicated by blood flowing
mto the tube. If no blood enters the tube and a bruise is forming, release the tourniquet and remove the
needle immediately. Do not keep probing for the vem as this can cause severe bruising. Place a gauze
sauare over the puncture site and apply firm pressure to the puncture site for three minutes.
HOLD THE TUBE IN A DOWNWARD POSITION, with the stopper uppermost.

Release tourniquet 5S soon as good blood flow IS achieved. ‘(NOTE: H is’ imPortant “that the tourniquet be
released as soon as possible. There IS some evidence that leaving it on too long can affect the results of
the calcium assay. ) .

After the tube is filled to capacity, carefully pull it out of holder.

Gently remove needle and hoider assembly in a smooth quick motion, covering site with a sterile gauze—-.——c ._ .
pad.

Discard the needle without capping if in the needle disposal box. When the box is full, place it into a
biohazard bag along with any other contaminated waste paper.
Immediately invert the tube 5 times, 9e.ntlY.

Write the date and time of collection directly on the tube.

Check the veniPuncture Site. If h is adequately clotted, aPPly taPe over the 9auze Pad. Instruct the subject
to remove it in no less than 45 mmutes if the bleeding has stopped. Also, suggest that the subject sit
quietly for a few minutes.

if bleeding continues, keep direct pressure on the site for five minutes or more.

Report any adverse reaction to venlpuncture to a physician immediately.
NO more than 2 attempts may be made on one arm; in the event of failure with the arm of choice, the
other arm may be used.
For any vasovagal or syncopal episode, the subject will be instructed to Put his head between his knees.
An inhalant may be used. If the episode continues, a physician should be notified.
Record the date and t!me of the blood draw and any problems onto the Blood CollectIon and Processing
Form.
Record the success of the blood collection onto the Control Form and direct the subject to the next
station.

5.2.3.5 PROCESSING procedures IMMEDIATELY AITER THE BLOOD DRAW
The following steps will be carried out by the phlebotomist immediately afler the blood draw is

complete:

● The tubes will be allowed to stand (without being moved) at room temperature (1 8-20° C) for 30 to 45
minutes from the time of the draw. This IS to allow complete clot retraction.

. The tubes will be transported to the processing station. (It is noted that the Processing station may be in
the same worksPace as where collection was done. )

5.2.3.6 PROCESSING THE BLOOD SAMPLE
The blood samPle must be centrifuged, the serum separated from the clot and the serum samples

aliquoted and frozen on the day of collection. The following steps will be carried out by the Iaboratow
technician:
●

●

●

●

●

●

Centrifuge the 10 ml tube in which the sample was collected for 15 minutes at room temperature at 1200
x g.

Inspect the serum to determine if it is hemolyzed, icteric, turbid or Iipemic. These problems should be
documented on the Blood Collection and Processing Form.
Prepare 3 storage vials by labeling them with the specimen ID labels and prepare colored cups (coders)
m following order: 2 blue color - for immunoferment assay, 1- green color - for Ca. Specimen ID labels
will be attached to the subject’s Blood Collection and Processing Form.

Using automatical PiPets 0.8- 1.0 mi of serum put into each of the vials covered with blue caps and 0.4-
0.5 ml of serum in vial with green cap.

Cap all tubes and vials. put color labels as stated above.
Record information about the results of processing the samples onto the Blood Collection and Processing
Form.

5.2.3.7 INSTRUCTIONS FOR STORAGE AND SHIPMENT OF BLOOD

All processed samples will be stored at -20° C in the refrigerator until they are shipped in the
transpofl cooler to the Central Laboratory. Each storage box will be labeled v~lth a box number and sample
type to help identify it in the freezer.

Steps for st0ra9e and shipment of the blood samples are as follows:
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Each vial will be stored in a storage box. Vials should be placed into the next available slots within the
appropriate storage box, keeping all sernples of a particular subject in consecutive slots. The boxes will
be filled in serpentine order.

Once frozen, samPles should never be thawed before testing at the Central Laboratoq.

Samples will be stored at -20° C until ready for ShiDment.
Information about the storage locatlon of the samples will be recorded onto the Blood Collection and
Processing Form.
Blood samples will be shipped in portable Ice chests to the Central Laboratory on a -weekly basis.

A transmittal form will accompany eacn Shipment. The transmittal will list the date and contents of the
shipment (listing all ID’s and number 01 vials per ID included in the shipment). A coPy of the transmittal
will be kept at the 10Cal facility and anotner copy wlii be sent to the data coordinating center.

2.3.8 DATA COLLECTION AND TRANSFER TO DATA CENTER
The blood collection- and processing- will-be documented on the--Blood Collection and Processing

Form. This form will be pre-labeled with the subject ID and will have a Set Of sPecknen ID labels attached.
The phlebotomist will label the form with the specimen ID number and will record information about the
subject”s status with re9ard to fasting, smoking, exposure to cold and exertion, Polyvitamin and medication
use, the date and time Of the draw, and any problems with the draw. The phlebotomist may also maintain a
btood collection log at the phlebotomy station in which the fact of each blood collection will be recorded.

The Blood Collection and Processing Form wrll accompany the sample to the processing station,
where information will be recorded by the laboratory technician regarding Processing and storage: The form
WIII then go to the data entry specialist for entry into the study computer SYStem. See Appendix A-5-4 for a
copy of the Blood CollectIon and Processing Form arm specifications for its completion.

If NO blood sample is collected. this fact will be recorded on the Control Form and no Blood
Collection and Processing Form should be completed. .

The blood SamPleS themselves ‘,VIII be snl Dped to the Central Laboratory accompanied by a
transmittal form listing the date of shipment and ID numbers of all samples in the shipment (see Appendix B-
5-5). A COPY of the transmltfal will be sent to the data coordlnatin9 center. This will allow the data
coordinating center to monitor the shipment of samples and track the receiPt of test results. Completed
Blood CollectIon and processln9 Forms WII also be sent to the Central Laboratory where they will be keyed
(for a second time).

5.2.3.9 QUALIW CONTROL FOR BLOOD COLLECTION AND PROCESSING
Quality control for blood collection and processing will be implemented at the local fixed and mobile

sites, at the data coordinating center and by the Quality Control Officer:
●

●

●

●

●

●

●

●

●

●

Training and certification of the laboratory technicians.

Ongoing evaluation of the number of unsuccessful draws and failure to obtain adequate samples. If the
numbers are high, the reasons and possible solutlons will be explored.
Monitoring fainting or other etmodes re~ulring consultation with a physician, as documented on the Blood
CollectIon and Pr0cessln9 Form or Adverse Events Report.
Reviewing processing problems reported on the Elood Collection and Processing Form. This will include
comparison between the number of reaulred cryowals and those actually frozen, problems with samples
that are hemolyzed, icteric, turbid, etc.

Local monitoring of the temperature of all freezer units. Units will be checked at the beginning and end of
each working day, and appropriately logged.
Monitonng of samples prepared and shipped outside the protocol window.

Local review of incomplete or inc~rrect Blood Collection and Processing forms.

Comparison of data from the Blood CollectIon and Processing Forms keyed locally with that keyed at the
Central Laboratory.
Reviewing the resuRs from the Iaboratow testing to assure that collection, field processing, field storage
and transport procedures are provlalng adequate samples for the test procedures, and long-term
storage.

Direct observation of collection, processing, storage and shipment procedures by the Quality Control
Officer (or designee). The Quality Ccrtrol Officer will review training procedures and directly observe
collection and processln9 in the field no less frequently than each 3 months in the first 2 years of the
project.

5.2.4 ULTRASOUND EXAMINATION
Ultrasound examinations will be carried cut on each subject annually to diagnose thyroid

abnormalities. The examinations WIII be ccnducted by certified MD ultrasonographers. The ultrasonographer
will first, however, perform the thyroid Palpation examination (see Section 5.2.5) and document palpation
findings on the Palpation Examlnatlon Form.

Manual Of Operations



May, 1997

5.2.4.1 RATIONALE

19

The ul!rasonographic examination will be used to characterize the entire thyroid gland and as a

diagnostic test for abnormalities of the thyroid in terms of size and shape. It will be used to identify subjects
with lesions that snould be biopsled and will provide an analytic tool for investigating the pathogenesis of
thyroid disease. Thermal Print (Tp) images of abnormal findings and magneto optical disks (MOD) for all
Images will provloe documentation of findings and be used with quality assurance phantoms for quality

control.

5.2.4.2 EQUIPMENT AND SUPPLIES.
The equipment and supplies needed for the ultrasound examination are as follows:

c Toshiba Imagmg Equipment (Toshiba SSA-240 Ultrasound imaging system with $5 MHz linear array deep
focus transducer, and 7.5 MHz Linear array -- or equivalent) at each location with 3M image buffer
(MOD) and thermal printer dewce.

. 3M Kitecho Stanooff. No. .35.20 ----- ---.– . . .._
● matrix printer, ‘::m and film development system

● sterile acoustic )eliy

● QC phantoms
. thermal prinkw DaPer

. alcohol swabs
● cloth rolls or bolsters

c Ultrasound Exammatlon Form

● ID labels

5.2.4.3 TRAINING AND CERTIFICATION OF PERSONNEL
Five MD ~ :rasonographers WIII receive additional training for lengths of time dependent upon their

prior experience a-a tralnlng. In order to conduct examinations for the study, certification will be required.
Certiflcatlon will be carried out bv an experienced ultrasonographer based on ten consecutive ultrasound
examinations pent’med on Patients with a mix of ultrasonographlc abnormalities and normal findings. Annual
recertification will also be required.

After ceru’cation has been carried out, the names, dates and certification status of all exammers will
be documented. ‘his documentation will be kept on file at the data coordinating center. The data
coordinating center WIII track the status of certification and advise individuals and the Director when

recertification IS ‘esulred. In addition, once the ultrasound machines are purchased, there will be on-site
training m use anc care Of the equipment by the manufacturer.

5.2.4.4 INSTRUCTIONS FOR ULTRASOUND EXAMINATION

Each thyrc’c imaging study will be performed with the thyroid 7.5 MHz probe using acoustic jelly as
the coupling mea=

The subjec: wll be examined supine, with neck extended by cloth roll or bolster. The examination will
include evaluation of both lobes of the thyroid gland in transverse and sagittal projections, parathyroid
glands (if identlfiec’ and superficial and deep cervical lymph nodes.

A series c. standard Images will be recorded on magneto optical disk (MOD) regardless of whether
an abnormality IS c’esent or not, The wews taken should be done m a standard order as follows:
1. Transverse sea:. of lower Pole (right and left lobe)
2. Transverse sea” of isthmus demonstrating as much of both right and left lobes as possible.
3. Transverse Sea-I of uPPer pole (right and left lobe)
4. Sagittal scan e“ ‘Iqht lobe through the plane of the greatest cranio-caudal dimension.
5. sagl~al scan O. :eff lobe through the plane of the greatest cranio-caudal dimension.

When ab-?rmalities are noted, additional images will be obtained which delineate the lesion(s).
For sub)ec:s requiring evaluation of the parathyroid gland(s) (i.e., suspicion of parathyroid adenoma

or history of hypE-calcemla) particular attention should be directed posterior to the thyroid gland to detect
any mass. Mass~: Should be documented and measured in orthogonal planes. The carotid sheath, which
includes the com ‘on carot!d artery, internal jugular vein and deep cervical lymph nodes, should be imaged

to document any enlarged lymph nodes.
The POSII!2? of the transducer should be registered on all subject’s images using the body mark

system of the ultrasound device.
A series c. standard measurements will be taken to determine thyroid volume as follows: anterior-

posterlor (a) anc :“znsverse (b) dimensions of each lobe on the largest transverse scan; the largest cranio-
caudal (c) dimers c? of each lobe on the sagittal scan. Thyroid lobe volume calculations will be made based

on the following .c-mula:

V=0.47$’s*b*c(cm3)
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Total thyroid volume will be calculated as a sum of the right and left lobes. The isthmus volume

should be taken into account if its anterior-posterior dimension is over 5 mm. The measurements of nodule
volume will be performed In a manner similar to the lobe VOlume.

Thyroid volume WIII also be evaluated by comparison with the referent data taking into account sex
and age. The result will be exPressed in percent to the defined normal range. Percent will be calculated

according to the formula:
v of the subjectinormal V, where normal V is an intewal V rein-v max (100%). For example if the

thyroid volume of the sublect IS Increased !!!e .pe!cent is. calculated as V of the suljg$tfl maximum If the
thyroid volume is decreased, it IS calculated as V of the subject/V mmimum.

Completion of the ultrasound examination will be documented on the Cont~ol Form and the subject
sent to the next station.

5.2.4.5 DATA COLLECTION AND TRANSFER TO DATA CENTER
Findings of the uRrasound-exammat ion-will- be recorded on ‘the Ultrasound-Examination Form. This

form will be pre-iabeled with the subject’s ID number. The examiner (or his assistant) will record the
instrument settings used for this subject along with the ultrasound findings using the data items and
response categories Provided on the term. See Appendix A-5-5 for the form and its specifications.

In addition, the data WIII be permanently recorded on the Imaging system’s magneto optical disk
(MOD) and on temporaw thermal prints. The thermal prints, each labeled with a subject Iil label, will be

attached to the Ultrasound ~amlnatlon Form. If the patient is referred to the hospital. copies of the images
showing the abnormali~ WIII be sent along to the hospital.

All files and documents must be labeled for identification PurPoses. Each MOD will be numbered

along with the number Of the ultrasound unit on which It is being used. The directow of studies will be
established by the oPeralor LJsin9 software that WIII be provided with the system.

Within each exam (Patient) there is the possibility of recordW n Images, the number of which can
vary from patient to Patient. In each image, the patient name, ID ana other information (to be defined) will be
entered from the keyboard, at the time the exam IS conducted (unless the f.Jfraswfld machine is equipped
with a barcode readerl.

(NOTE 1: With an EPROM the manufacturer could provide to be inserted into the machine, the

directory structure could be changed and simplified.
The Ultrasound Examlnatlon form, thermal prints and MOD WIII initially be reviewed at the local center

to determine if any flndln9s require follow-up. The data form will be keyed locally by the data entry specialist.
The MOD disks will be transferred to the data coordinating center for archiving, analysis and film preparation
for selected cases. The PrlntS taken in the field will stay with the sublect’s record.

5.2.4.6 QUALIW CONTROL
A number of quaMY control procedures will be implemented to help ensure that the staff, equipment

and examination procedures are Performing to high standards.

5.2.4.6.1 OUALIN CONTROL OF EXAMINERS
Quality control Procedures for the ultrasound examination staff include the initial training and

certlflcatlon of examiners and annual recertification (see Section 5.2.4.3), direct observation of
ultrasonographers, comparison of results obtained by different examiners and comparison of findings of the
examiners with results of any referral examinations.

5.2.4.6.2 OUALlm CONTROL FOR ECNJIPMENT
The quality control Protocol for the equipment IS designed to establish that the system is working as

expected. This includes the abil!ty of the system to detect standard teSt objects, to resolve nearby
structures, and to estabhsh accuracy of the measurement “caliper s.” This is particularly important for field
systems where boards In the system may be jarred loose in transport, transducers damaged, or other
electronic damage incurred.

The following freQLJenCy of testing of the system will be carried out:
. Mobile Stations - Testing will be done each day that the system is moved. It will be performed at the

new site before the first study subject is imaged.

● Fixed Stations - Testing will be done monthly and whenever there is a reason for concern.
The thyroid transducer used for thyroid imaging will be evaluated at the nominal operation gain

settings with the ATS Model $$550 Multipurpose Small Parts Phantom. Direct coupling of the transducer
should be done throu9h acoustic jelly. (Note: Since the veiocity of sound is temperature dependent, it is
important that the ultrasound test phantom be at room temperature for the caliper measurements to be
accurate, If left outside (i. e., in a vehicle in the winter especially), it may take as long as 24 hours for the test

object to return to standard sound velocity. )
Testing steps are as follows:

1. An Image of the vetilcal-horizontal line targets should be made and recorded on MOD. The horizontal and
vertical spacing should be recorded in the near and far field, ana compared to previous measurements on
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a log kept with the system. The lowest c:tlmal gain settin9s should be used which get the best images of
the targets as hi9her gain WIII broaden the appearance of the tar9et size. (Note: The final manual will
include sample images of the kind that snould be collected. )
An image of the axial-lateral resolution arrays should be made and inspected to ascertain whether the
system performance has chan9ed in a noticeable manner The same gain settings as noted in step 1

should be used.
An image of the cystic target structures should be recorded and viewed, to visually verify acceptable
performance and recorded on MOD. These images should be recorded using standard preset imaging

factors at each time, as these Images are very gain dependent. All machines used on the project should
use the same set of factors 10 ~ermit Inter-comparisons of system performance.
The same recordin9 factors used in ste~ 3 should be used to acquire and store images of the gray scale
target structures.

.

The other ultrasound probes will be evaluated and dimensional and resolution propefiies verified on a
less frequent, monthly basis, with the imagmg procedures noted above.

If the conduct ‘of these quality control measurements takes more than 15“ “minutes per day to
accomplish, the tar9et structure measurements may be performed on a weekly basis, or more frequently,
when there IS suspicion that device performance has changed. lma9es of test phantom resPonse should be
recorded on thermal Prints (as well as MOD) whenever problems are encountered for communication with
the service persmnel WhO WI~lneed to be contacted to determine the cause of the problem, and to fix it.
Depending on field exP@rlence with probe Integrity, it may be necessary to have a spare linear probe with
mobile systems.

The test data recordea on MOD *VIII be returned to the data coordinating center at the end of each
trip. A computer analysis of the cuahty cc”~ral studies will be performed by the data coordinating center and
results which Indicate deteriora~lng pedor~,ance will be repofled to f!eld teams as soon as possible following
receipt of the MOD recorded c=la from the field. Depending of the severity of the problem, this would result
n Initiation of a request for a service call.

Hard copy prints of the abnormal studies can be generated on a postscript printer in the DCC.
Photographs af the momtor screen mav De made far slide presentations at meehngs and for publication
purposes. In subse~uent years a suitable photographic device cafl be attached to the workstation for this
cmrpose. The acquisition of a vloea outPu: board, such as the Radius video vision, on the PC used for MOD
analyses wauld Permit connecting a thermal printer that would permit generation of additional low cost,
relatively high quality records for mternai use. Since the original data are stored digitally, the impermanence
of the thermal PrlntS Is not a Serlaus prablem.

Particular aflentlOn WIII need to De devoted to assessing and Correcting for changes in caliper
readings far gland size and noaule dlmensons. Gland size calculations will be made based on maximum
dimensions m each lobe sa9@lly and horizontally based on formula In current use (see Section 5.2.4.4),
using the computer adjusted clmensions. In order to establish the relevant correction factors it will be
necessary to Identify relevant factors on Ice Ultrasound Examination Form.

5.2.4.6.3 OUALln CONTROL OF EXAMINATION FINDINGS
Initially, nodule Size WIII be determined visually by a thyroid ultrasound expert viewing the computer

data and delmeatmg nodule borders manually. Staff af the data coordinating center will develop automated
feature extraction methods using edge ce~ection and texture analysls tools which duplicate the PefiOrrnance

of the human ewefl The comPuter based results will be entered into the subject’s computer record.
Periodic verification of the correspondence between human and computer entries will be made as part of the
quality assurance pragram.

All images in which abnormalities nave been noted will be rewewed at the designated referral center
an a high quality workstation CRT monitor. Any differences in interpretation will then be noted and entered
Into the camputer-based subject record. L sampling of allegedly normal records will be reviewed in a similar
fashton as part of the quality control pro~ram of the field work. This will be done on a quarterly basis so that
senaus problems can be detected and cc:rected early and continuously throughout the study. The sampling
should Include all the ultrasOunO units, ana all the different operators.

Hard copies af images of patho cglcal findings in the thyroid will be printed out from the Silicon
Graphics system.

Each MOD will have an Identifier “~mber assigned as described above, and the directow will identify
the subject and hislher Iocatlon on the disk. MOD disks will be archived for periods of active use, 3-6
months initially, at which time tneir con:ents will be transferred to DAT tape and CD-ROM for long-term
archiving, and the MOD cartridges recycles to the field.

(Note: The computer systems in :-e DCC and in the ultrasound clinic area on which the MOD drive

IS mounted for data analysis needs also :C be the one with the DAT tape for ease of image transfer. ) Images
will be transferred to the Silicon Graflcs System far image analyses using CD ROMs prepared in the DCC,
The DCC system will be used for Quality Lssurance monitoring of the ultrasound devices.

5.2.5 THYROID PALPATION EXAMINATION
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Each subject will receive two thyroid palpation examinations. These examination will be performed by

f-wo ~xamlners, one of whom will be the ultrasonographer. The examinations will be done to assess thyroid

size and structural characteristics of the gland and adjacent neck structures. The ultrasonographer will do
the ~amatlon examination before doing the ultrasound.

5.2.5.1 RATIONALE
The purpose of the palpation examination is to determine the size of the thyroid gland, the presence

and Iccatlon of structural changes in the thyroid gland and the Presence and location of abnormal lymph
nodes m the neck. TDe r.esqlfs ..wII.I be us.ed. in..cofljuuction with those obtained by ultras.o.u.nd examination.

5.2.5.2 EQUIPMENT AND SUPPLIES
Findings of the thyroid palpation examination will be recorded on the Thyroid Palpation

Examination Form. NO other equipment or supplies are needed for this examination.

5.2.5.3 TRAINING AND CERTIFICATIONOF-PERSONNEL------ —---- --
The palpation examinations will be carried out by the endocrinologist and the ultrasonographer. A

designated trainer-endocrinologist will train and cerlify all examiners working on the study. During the
training period, the trainer will demonstrate the steps in inspection, palpation and recording of results as
descrloed below, will obsetve the trainee carrying out several such examinations and will correct any
variations in technique.

For certification. the trainee will independently examme at least ten subjects, some with and some
withoul thyroid abnormalities and will record the results. The trainee will be considered certified when he
corwslently obtains the same findings as the trainer. Recertiflcations will be required at intervals of one to
two years.

The certifying endocrinologist will document the names, dates and certification status of all examiners
testec. This documentation will be kept on file at the data coordinating center. The data coordinating center
will track the status of cerflficatlon and advise Individuals and the Director when recertification is reauired.

5.2.5.4 INSTRUCTIONS FOR THE THYROID PALPATION EXAMINATION
The examinations will be Performed independently by the endocrinolo91st and the ultrasonographer.

The -irasonographer will not share the results of the ultrasound examination, or his palpatlon with the
endo:~)nologlst until the endocrinologist has completed his examination. A combined ‘“final opinion”’

representing the consensus of the endocrinologist and the ultra sonographer will result from the individual
exar’nations completed by the two exammers (see below SectIon 5.2.5.4.1 ).
Stem are as follows:

Stand or seat the subject in front of the examiner in a good lateral light that accentuates the shadows of
the normal structures. The entire neck should be visible down to the sternal notch (collars removed), with
me examiner’s eYes approximately at the level of the notch.

Osserve whether the 91and is visible with the neck in the normal Posltlon or only when the neck is
extended.
lc~aect the gland for any modularity. If the gland is enlarged, determine whether it is visible from a
distance.

%mate the gland initially from the front. First determine whether the trachea is in the midline at the
sternal notch.

Lccate the isthmus lust below the cricoid caflilage and gently palpate the thyroid lobes at each side of the
Ismmus using the thumbs or the fingers.

T~m and flex the neck toward the side being examined while gently pushing on the thyroid cartilage from
the opposite side.

Feoeat the palpation while the subject swallows. When necessaw for better definition, repeat the
palpation with the examiner behind the subject.

FalDate the entire front of the neck, from the jaws to the clavicles, and the back of the neck for lymph
rcaes. The examiner may be in front or in back of the subject or in both locations.

Fecord the findings of the examination on the Thyroid Examination Form.

5.2.5.4.1 COMPARISON WITH ULTRASOUND
After the palPation results are recorded independently by the two examiners, the reSult5 will be

disc’csed and studied by the endocrinologist. Any discrepancies bemeen the mO examiners will be resolved
by c scussion and re-examination of the subject to reach consensus. Any discrepancies that remain

unresolved will be handled as follows:
● A discrepancy befween no enIar9ement of the thyroid and goiter grade 1A or between goiter grade 1A and

grade 16 will be registered to the higher grade.
● c screpancies be~een the ~0 examiners concerning patients with goiter grade IB and grade II or

taveen a palpable nodule and negatwe findings should be reevaluated at the endocrinology clinic before
t-e next visit.

Manual Of Operations



,.
,V, ay, $Ud,

23
The consensus acnleved will be recorded as the clagnosls on the preliminaW SummafY of Medical

Findings and Recommendations.
When the endocrmoioglst’s examination is comp:eted, an Indication will be made on the Control Form

and all comPleted forms remainin9 for the subject will be held for PICk-UP by the data entry specialist.

5.2.5.5 DATA COLLECTION AND TRANSFER TO DATA CENTER
Findings of the Palpatlon examination WIII be recmded on the Thyroid PalPation Examination Form.

For a standard examinal!on, there will be two such fcrms completed, one by each of the two examiners.
Appendix A-5-6 provides a COPY of the form and specifications tor its use. The endocrinologist will also
complete the Prelimmaw Summary of Medical “Find lr,gs and Recommendations which will indicate any

diagnosis made and the need for referral in the jud9ement of the endocrinologist. All forms will be labeled
with the subject’s ID numDer and will be keyed locally ifilo the study computer systeln.

5.2.5.6 OUALl~ CONTROL
Quality control Procedures for the. thyroid palpatlon examination will be implemented by the quality

control officer and will include the following measures:
. Training and certification of examiners.

. Recertification of examiners on an annual or biannua! basis.

c Conduct of each exam by two independent examiners.
● Evaluation of sources of variation in the keyed data.
. Direct observation of the examiners.

5.2.5.7 PROVIDING RESULTS TO THE STUDY PARTICIPANT/EXIT PROCESS
After the specmen Collection and thyroid exarmnatlons are completed, the endocrinologist WIII

discuss Initial findings .’;lth the subject (and hls parEnts, If present) and prowde a written copy of the
Preliminaw Summary of Medicai Findings and Recommendations at that time or by mail. This form will
be completed usln9 inf~rmatlon immediately available ‘r~m the ultrasound and Palpation. The subject will be
informed as to whether he needs Immediate referral TO the hospttal, a check-up in 3-6 months, repeat
examination In one year or simPly that the examiner s waiting for the Iaboratov results. A coPy of the
prellminaw summary wiil remam In the subject’s chart. ‘he form and its instructions appear in Appendix A-5-
7, The physlclan will answer any questions and clarify any information that the subject or his parents find
unclear. The subject WII! also be told that a Final Endocrinologic Summafy and Recommendations will be
sent to hls home and :c his home Polyclinic as soor as the results of the Iaboratow tests are available.
Followlng this, the subject will be thanked for hls partlc=ation ano the visit will be concluded.

5.2.5.8 PEDIATRIC/ADULT EXAMINATION
Following the thyroid examination, the subject WIII receive a general pediatric/adult examination and

may be referred to the appropriate polyclinic or dispersaw in the event of positive findings requiring further
study. The pediatric/adult examination IS not part of the research protocol.

5.3 REPORTING RESULTS TO HOME POLYCLINIC
After Iaboratow teSt results are available, z copy of :ne Final Endocrinologic Summa~ and

Recommendations WIII be mailed to the subject”s horre polyclinic. See Chapter 7 for more Information,

5.4 REFERRAL FOR FINE NEEDLE BIOPSY
Subjects with thyroid nodules or focal lesions c’ a specified size revealed by palpation or ultrasound

examinations WItl be referred for fine needle biopsy.

5.4.1 CRITERIA FOR REFERRAL
All thyroid nodules or focal lesions revealed by zalpation or ultrasonography that are 1 cm or larger

at their greatest diameter wiil be referred for biopsy. Ir children under age 12, fine needle aspiration will be
done on nodules lar9er that 5 mm. If diffusely & Iered echogenicity is present on ultrasonography,
accompanied by one @r more abnormal pretracheai, paratracheal, or parajugular lymph nodes not
explainable by intercurrent disease, fine needle asplra:on of the thyroid and one or more accessible nodes
will be done.

5.4.2 EQUIPMENT AND SUPPLIES

●

●

●

●

●

●

The following eOulPment and supplies are requ-ed for the fine needle biopsy or aspiration:

Disposable syringe, one Per puncture

Pair of disposable gloves, one per puncture

Disposable needle (25 G), one per puncture

Disinfective noniodme-containing spray suitable for ‘;!trasound examination
Microscope slides, 3-5 per puncture

Spray -cyte
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● Slide holders

. Staining solution and equipment

● Needle Biopsy Form

5.4.3 TRAINING AND CERTIFICATION OF PERSONNEL
Fine needle biopsy WIII be done by an ultrasonographer under ultrasound guidance. For training

purposes, the trainee WIII Pefrorm fine needle bmsy under the supervision of an exPert on 12 patients. The
trainee WIII be required to demonstrate the abihty to obtain satisfactory sPecimens in >50% of cases.

—

5.4.4 NEEDLE BIOPSY PROCEDURES
Fine needle bIOPSY wlil be performed only in a designated center, and maY be done under ultrasound

guidance. If identical r?WltiPle roduies are identified manually, all nodules will be biopsied..
Subjects may be prepared for the procedure by use of an oral tranquilizer. They will have the option

of refusing the tranauillizer. The subject will be instructed to refra!n from swallowing or talking during the

procedure.
The subject will be in t~e supine position with a piHow placed under the shoulders in order to extend

the neck and increase exPostire of the gland. Local anesthesia is not required. The skin will be Prepared
with a nonlodlne-containing amweptic solution suitable for ultrasound examination.

The skin WIII be Penetrated with a fme 25 gauge needle attached to a 10 ml syringe. A special device
attached to the transducer Of the ultrasound machine may be used. SamPlin9 should be performed with
shOfl back and forth movements of the needle through the lesion. If the material does not appear in the
needle hub, suction will be acPlled. The syringe plunger should be released, relieving the vacuum, before
withdrawing the neeale. Gentle Pressure WII( be applied to the aspiration site to reduce the chance of
hematoma formation.

The asplratec materl=; ‘wII be transferred to glass slides pre-labeled with the subject’s ID number, To
prepare the slldes, c~e or Wc crops of the aspirated material should be expressed OntO a clean slide using
the 1 cc of alr previously ara~’.’n Into the syringe. Then a second sl,ide should be placed on top of the first
shale and atier the ~aterlal sc~eads, the two slldes should be pulled apart in a horizontal Plane.

The slfdes snould be a:r-dried or fixed by spray -cyte until staining with Giemsa. As each slide is
prepared, It WIII be marked Wltn a letter (A, B, C, etc) to indicate the site from which it was aspirated and the
letter and cOrresPOnUln9 Site wll be recorded on the Needle Biopsy Form.

Adequacy of the Specimens will be immediately verified by the cytologist or endocrinologist himself.
The smears should be Consloered to be adequate if a minimum of two slides demonstrate six to eight cell
clusters. If the specimen IS oe?ermined to be Inadequate, another attemPt will be undeflaken. The maximum
number of attem Pts Per Session is two per nodule. If the second attempt fails, depending on the
endocrinologist’s finaln9s. the subject WIII be recalled in 3 to 6 months, or perhaps even referred for surgew
If there are signs of metastasis. At the next examlnatlon, fine needle biopsy will be repeated in subjects with
persistent nodules II whom Wobgical findings were benign or Indeterminate. In the presence of clinical
features indicating Clsease progression, further management will depend on the clinical judgement of the
endocrinologist.

The stainea slides WIII De interpreted by the cytologist.

5.4.5 POSSIBLE ADVERSE EVENTS FROM FINE NEEDLE BIOPSY
Possible aoverse evenls resulting from the fine needle biopsy might include:

● pain

● fainting

● hysteria

. transient dama9e to the lavngeal nerve
c puncture of the trachea
s Iaryngospasm

● bleeding
If the trachea is entered during the procedure, the subject may cough and even produce blood-

tinged mucus. In this situatlO~. the procedure must be stopped and the subiect should be observed by his
physician. If the jugular vein cr carotid artery IS accidentally punctured, Pressure should be applied to the
site for several mlnu~es to ensure that bleeding has stopped. In ail cases, subjects will be handled according
to standard medlca: Dractice. Every adverse event must be documented on the Fine Needle Biopsy Form,

5.4.6 DATA COLLECTION AND TRANSFER TO DATA CENTER
Findings from the fine needle biopsy will be recorded on the Needle Biopsy Form. The form will be

labeled with the suCjeCt’S ID r.umber. The form and its specifications appear in Appendix A-5-8.
Completed Needle BIoPsY Forms will be sent to the data coordinating center to be keyed there. Copies of
these forms WIII be ~ePt in the hospitals/clinics where the procedure was performed.

5.4.7 QUALITW CONTROL
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Quality control procedures for the fine needle biopsy include:

● Training. and certification of physicians who perform the fine needle biopsy

● Review of subjects selected for procedure

. Direct observation of technique
● Quarterly review of all slldes by at least one expert cytopathologist for adequacy and accuracy ot

diagnosis

5.5 DIAGNOSTIC OR Therapeutic REFERRALS FOR OTHER THAN FINE NEEDLE BIOPSY
_— ..-. — ——

5.5.1 THYROID REFERRALS TO THE DESIGNATED ENDOCRINOLOGICAL DEPARTMENT

...——

Subjects whose examinations reveal any of the following thyroid abnormalities will be referred to the
designated Endocrinology Department.

..CLINICAL PJ3ESEN-JATK3fWI-USTOBy: -..—_. .. ...-.-. -.._ -------- —.—. — -—
● all palpable thyroid nodules
c unexplained cervical lymph node enlargement (suspicious for tumor)

. clinical signs of functional abnormalities of the thyroid and/or parathyroid glands

. prior thyroid .surgev patients with malignant disease should be referred to the hospital twice a year or
any time new metastasis are suspected

. prior thyroid surgery Patients with benign dE.eases should be referred to the hospital annually or any time
recurrence is suspected

SONOGRAPHIC FINDINGS:
● all nodules and focal leSIOnS in thyroid gland on first detection
● nodules smaller than 5 mm percewed to Increase m size under L-thyroxine treatment

c thyroid development abnormalities on first detection

LABORATORY FINDINGS:
. thyroid function tests TSH, which clearly suPPofi the diagnosis of hypothyroidism or hyperthyroldism by

having two or all Of the function tests outside the reference range and in the same “diagnostic”” direction,
or anti-thyroid antibodies with significantly elevated titres

In case of absolute refusal to be reterred to the designated Endocrinology Department, subjects may
be referred to specialists at the dispensaries or the local polyclinics.

5.5.2 THYROID REFERRALS FOR REPEAT EXAMINATION
Subjects with any of the following findings will be requested to undergo a repeat examination in six

months:

G thyroid nodules smaller than 5 mm in largest diameter after hospitalization
● dltfuse moderate decrease of echogeniclty
● a laboratory test of thyroid function which has a value outside the reference range after repeat testing or

an antlthyroid antibody test with a positive but low titre

5.5.3 OTHER ENDOCRINOLOGIC REFERRALS
Other than for thyroid and parathyroid findings, endocrinologic referrals may be made (e.g.,

diabetes). Subjects maY be referred to specialists at the local level. This will be left to the judgment of the
endocrinology-st Performin9 the exam. Information regarding the condition and referral will be noted in the
subject’s regular medical record.

5.6 MEDICAL EMERGENCIES, ADVERSE EVENTS
Subjects wiil be Provided with immediate care for any medical emergency which may occur during

their visits, whether or not it is related to study procedures.
Adverse events are defined as medical problems occurring as a direct consequence of a study

procedure, The study examinations involve minimal risk, Adverse events will be handled according to
standard medical Practice. In addition, every adverse event not recorded on the appropriate specimen or
examination form must be documented on an Adverse Event Report (Appendix A-5-9). This repotl will be
sent to the chief endocrinologwt, and will eventually be transferred to the data coordinating center. Review
of these reports and adverse events repofled on other data forms will be important in monitoring the
integrity of the study.

6. LABORATORY DETERMINATIONS
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This chapter gives an overview of laboratory Iestlng of urine and blood samPles collected for the

study and describes associated data !IOW. Dela!ied Iaboratow procedures, including equipment

specifications and maintenance. assay protocols and cuallty controi procedures are Presented in a separate
manual (see Master Laboratory Manual).

6.1 IODINE TESTING OF URINE
Iodine testing of urine will be Performed for the subject when first screened.
Iodine testing recwires an isolated Iaboratop’, mamtained iodine free with a fume hood and filtered

ventilation. Detaded information on the testing protocol can be found in the Master Laboratory Manual.— —

6.1.1 DATA COLLECTION AND TRANSFER TO DATA CENTER
The urine assay data will be recoroed on the Laboratory Results Form (or 169) by sample ID number

(see Appendix A-6- 1). The data will be keved at the Central Laboratory and the keyed data will be sent
periodically to the data coordinating center to allow tracking of the test results and for quality control
purposes.

6.2 THYROID FUNCTION TESTS
Thyroid function tests include TSH. Determination of TSH level will be used as a screening test for

diagnosis of early hypothyroidism, occult hypefthyrolclsm and also in the followup of patients receiving
suppression and replacement therapy by Ievothyroxine.

Details on the testing PrOtOCOl are Provided m the Master Laboratory Manual.

6.2.1 DATA COLLECTION AND TRANSFER TO DATA CENTER
The assay results for thyroid funct!on tests VJIII be visually scanned to determine that they fall within

an acceptable range, using the procedures outllnec n the Master Laboratory Manual. The chief of the

Central Laboratory must s19n all worksheets to indlca!e that the results have been reviewed. After this, the
results will be reported, by samPle ID, on the La boralcry Results Form (see Appendix A-6-1 ). The results will
then be keyed and sent back to the examlnlng center and to the data coordinating center. A hard copy will
also be sent to the examlnin9 center. ReWRs sent to the examining center will be reviewed by the
endocrinologist and used for completion Cf the Final Endocrmological Summary and Recommendations.
Results sent to the data coordinating center will allow the data coordinating center to track test results and
perform appropriate auallty control functions.

6.3 OTHER BLOOD TESTS
Anti-thyroid antibody tests include anti-TPO.

Details of the testing Protocols are Provided m the Master Laboratory Manual.

6.3.1 DATA COLLECTION AND TRANSFER TO DATA CENTER
The assay results will be reviewed to determine that they fall within an acceptable range, using the

procedures outlined In the Master Laboratow Manual. The chief of the Central Laboratory must sign all
worksheets to Indicate that the results have been rewewed. After this, the results will be reported, by sample
ID, on the Laboratory Results Form (see Appendix A-6-1).

The results will then be keyed and sent to the exammmg center and to the data coordinating center.
A hard copy will also be sent to the exammlng center. Results sent to the examining center will be reviewed
by the endocrinologist and used for completion of the Final Endocrinological Summary and
Recommendations. Results sent to the data coordinating center will allow the data coordinating center to
track test results and Pefform quality control functions.

6.4 LABORATORY SUMMARY FOR THE ENDOCRINOLOGIST
Having completed his physical examination and his Preliminaw Endocrinologic SummaW and

Recommendations at the time of the parhclpant’s VISII. the endocrinologist will review the laborato~ results
In order to complete the Final Endocrinologic Summary and Recommendations (see Appendix A-7-1 ).

Laboratory results will be received via computer file and hard copy from the Central LaboratoW. After
the results are used to comPlete the Final Endocrinology Summaw and Recommendations form, a copy will
be sent to the local PolYcllnk of the subject and another copy will be filed in the medical record maintained
by the study for that participant.

6.5 LONG-TERM STORAGE OF SPECIMENS

Ail blood specimens will be stored for three months at -20° C. Abnormal bloods or those of subjects

with endocrlnologic findings will be stored for one year (or longer) at -550 C or lower.

7. FINAL ENDOCRINOLOGIC SUMMARY AND RECOMMENDATIONS
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With the completion of the endocrinologic examination, and the final Iaboratow results in hand, the

.
endocrinologist WIII prepare the Final Endocrinologic Summary and Recommendations. Note that this
form is prepared before any bioPsy, surgical, or pathology results are available. The Final Endocrinologic
Summary and Recommenaatlons will include any preliminary diagnoses and the endocrinologist’s

recommendations for follow-u~ and/or treatment. The Final Endocrlnolo9ic Summaw and Recommendations
and speclficatiorw for Complellong of this form are shown in Appendix A-5- 10.

8. ENDPOINT DETERMINATION AND COHORT FOLLOW-UP

8.1 DIAGNOSIS OF THYROID AND PARATHYROID PATHOLOGY
The nodular ana diffuse r~yroid lesions revealed after clinical examination and Iaboratov tests will be

additionally analysed In order 10 diagnose thyroid cancer and other thyroid diseases. The diagnosis of benign
and malignant thyroid disease at the preoperative period will be established at the Clinical Endocrmological
Department, and aflgr sur~lcal treatment it will be verified on histological sPecimenses at the Pathology
Laboratory of the Institute of Endocrinology.

8.1.1 HISTOLOGICAL EXAMINATION

8.1.1.1 lNTRAOpERATJVE HISTOLOGICAL EXAMINATION OF BIOpSY MATERIAL USING FROZEN
SECTIONS
In the presence of nodular ~eslons or focal mfiltrat!ons of thyroid gland, enlarged cervical lymph nodes, the

lesioned thyroid lCbe (Or IX Pan), the enlarged lymph nodes revealed may be, Immediately after surgical
ablatlon, sent to the Laboratory of Morphology for express-diagnostic histological examination. Such an
examination IS of Paramouni lmPoffance in case of unclear C@3109ic conclusions with smears obtained as a
result of free-needle aspiration biopsy.
After measuring length, i’~ldth and thickness of the preparation, ” the lobe removed or its part must be

consecutwely cut mto slices 4 - ~ mm thick, the maximum diameter of nodules or focal dense areas has to

be measured anc Dresence of CaDSLJle, capsular lnvaslon, CYStiC or hemorrhagic fOCI, etc., IS noted.
The lymph nodes removect should be also measured and cut into SilceS with indication of presence of

infiltrated areas, hemorrhages, cysts, etc.
One of thyroid tissue fra9ments obtained with nodule or focal dense areas as well as one of the fragments

of a removed lymph node are placed on sPeclmen discs covered with tissue freezin9 medium, are frozen
with Cryospray and Put into the Cryostat. The frozen sections obtained by Cvomicrotomy 12 to 15 mcm
thick are carried to microscope slldes marked with ID number of patient with an additional mark of specimen
location (figures 1,2,3, etc.), are quickly fixed in 96 VO ethanol, stained using a fast technique with
hematoxylin and eosln, arm then they are exammed by a pathologist at light microscope,
All the procedure trom the moment of biopsies’ delwe~ to the Pathology Laboratory till the communication

of the resuks ( by phone) 10 the Surgery Department of the Institute of Endocrinology takes on the average
15 to 30 minutes aePendlng on the number of biopsies sent for exPress-analysis and the necessaW quantity
of sections for makin9 a provisional diagnosis.
In order to carry out Inlraoperative histological express-analysls the following equipment, supplies and

reagents are necessaw:

cryostat (freezw microiome);
microscope;
disposable gloves;
tweezers of different size;
a table for biopsies’ preparation;
disposable blades fOr biopsies’ preparation;
specimen discs of different suriace;
tissue freezing medium:
Cryospray;
disposable blades for Cwostat;
holders for microscope slldes;
histological glass dishes:

ethanol;
xylene;
hematoxylin solution:
eosin solution;
microscope shoes;
coverslips;
frozen tissue embedding media;

● a..-..-) nz n--. -”0-”0.
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● Pathology Form for histological express-analysis:

8.1.1.2 POSTOPERATIVE HISTOLOGICAL EXAMINATION OF BIOPSY MATERIAL
After completing surgew, all removed material is sent to the patholo9Y Laboratov. After describing the

macrospecimens, the specimens delivered will be cut Into slices (see 8.1.1.1 ) fulfilling the measure-ments
given in the Patholo9Y Form: dimensions of lobe, thyroid nodules. infiltrations, cysts, lymph nodes (if

available).
The following number of sPeclmens IS to be selected for further histological processing:

S.–ln ca~ of. diffuse. t hyro!d.Jeslon:-2_to 2 .frsgmenls.fro.m dlff.ererlt LO&~.~reas.: __..

In case of solitaw nodule: all the fragments obtained of nodule Ilssue (fOr a nodule up ‘to 2“-c”rn- diameter)
——

●

or 5 to 6 fragments from different nocfule areas (for a nodule More than 2 cm diqmeter), as well as 2 to 3
fragments of extranodular thyroid tissue;

8 in case of multinoduiar lesion: 2 to 3 fragments of each nodule and 2 to 3 fra9ments of extranodular
tissue;

● all the lymph nodes removed.
..

The specimens obtained are Put In oiastic cassettes marked with ID number of Patient with aditional mark of
specimen locations (fi9ures 1, 2, 3, etc.), they are fixed in 10 9. neutral formahn, dehydrated in ethanol of
increasing concentrations, cleared up m three xyiene portions, Impregnated with in three paraffin portions
(one of them ig supplied with a vacuum attachment, and embedded into paraffin. All the procedure of
histological processin9 of specimens is carried out under stanaard conditions in corresponding tissue
processors and embedding centers.
From each of the paraffin blocks obtained, sections 4 to 5 mcm thick (2 to 4 sections depending on the

features of the specimen deliverea) are obtainea on a microtome. these sections are carried to a special
water bath, and then to microscope slldes. After drying, the PreDaratlons are deParaffined in two xylene
porlons and stained with hemafow~ln and eosm using a standarc technme In the staining machine. After
embeddmg m Eukit histological mountantt the specimens will be analysed by a Pathologist at light
microscope (In complicated cases or when verifyng dlagnosls of :~yroid carcinoma, the preparations will be

studied by two pathologists).
In order to carry out PosloPeranve histological examination, the ~ollowin9 basic eciuiPment, supplies and

reagents are necessaw:

●

●

●

●

9

●

9

●

8

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

tissue processor;
vacuum unit;
embedding center;
microtome;
water bath;
staining machine;
microscope;
disposable gloves;
tweezers of different size;
table for biopsies’ Preparation;
disposable blades for biopsies” preparation;
dishes for prelimlnaf’y fixation of biopsy material;
10 % neutral formalm;
ethanol;
xylene;
hematoxylin solution;
eosin solution;
paraffin;
disposable blades for microtome;
holders for microscope slides;
histological glass dishes;
microscope slides;
coverslips;
Euk!t histological mountant;
Pathology Form for Postoperatwe biopsy material analysis;
computer with line supply.

As far as possible (availability of reagents), biopsy material will be also fixed and processed in order to carry
out funner electron microscopic examination.

8.1.1.3 DATA COLLECTION AND TRANSFERRING TO DATA COORDINATION CENTER
The results of histological examination have to be entered in a Fathology Form which will be marked with ID

number of patient. This Form rs gwen in Appendix A... . . . . . The Forms filled in will be sent to the Data
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Coordination Center (and Iranmltted through computer modem communication). Duplicates of these Forms
will be also stored at the Pathology La borato~(on paper and floppy disks).

8.1.1.4 QUALl~ CONTROL
training of laboratory assistants-histologists performing histological processing of biopsy material,
microtomy and staining of preparations;
training of pathologists involved in verification of diagnoses;
realization of additional methods of investigation in complicated cases of differential diagnosis:
immunohistochem jcal study with antibodies. against thyroglQb.u!n. and. Calcltonin when suspecting a
medullaw or ana Plastic carcinoma; immunohlstochemical study with antibodies against Common IA when
suspecting a thyro;d $’mPhoma; histochemical study for elastic fibers or immunghistochemical study with
antibodies against endothelial cells in order to evidence vascular invasion in case of follicular carcinoma;
realization of additional examination of histological preparations by leading experts-pathologists;
creat]on of sDecial archives of paraffin blocks and histological specimenses (minimum quantity: one block
and one hiitolo9ical sPecimenses from each nodule- or tumoral focus, area of extranodular or
extratumoral thyroid tissue, metastatically Iesioned lymph node). The expefls-pathologists will be provided
with archives preparations, if necessary, paraffin blocks may be used for carrying out extended
morphological studies, for example, using immunohistochemistw and in situ hybridization methods.

8.1.2 DIAGNOSTIC CRITERIA
TWJVOJQ.C.AN-CH :

The diagnosis of thyroid cancer should be based on the final histology conclusion after thyroid
surgery.

As described in SectIon 5.4, fine needle biopsy will be performed on all palpable nodules and/or
focal lesions ldentlfled on ultrasound that are 1 cm or larger m greatest diameter m subjects age 12 or older
and larger than 5 mm In subjects under age 12 and in patients w!th diffusely altered echogenicity
accompanied by deep cemlcal lymph node enlargement. If the cytologic diagnosis is “malignant” or
“suspicious,”’ surgical excmon and histology examination will be undertaken.

An elevated serum level of thyroglobulln IS considered suspicious for metastatic thyroid cancer.
Subjects with this laboratow result WIII undergo additional diagnostic procedures to rule out lung and bone
metastasis. The thyroid gland WIII also be reexammed by an expert sonographer. Even with only a slight
suspicion of mali9nancYi surgery and histological examination will be performed, or alternatively, the subject
will be put on a Suppressive dose of Ievothyroxine and followed at 3 to 6 month intervals.

NOD.ULAR GOITER:
The diagnosis of nodular goiter should be based on clinical findings of any size thyroid nodule

confirmed by ultrasound examination ana proved to be benign by fine needle biopsy in nodules of the size
indicated above. After fine needle biopsy, the diagnoss should be defined by cytologic findings as
neoplastic, e.g. possible adenoma or carcinoma, or non-neoplastic, e.g. colloid nodule or cyst.

Subjects with a benign dlagnosls on fine needle biopsy or with focal lesions smaller than indicated
above, may be placed on thyroid hormone therapy (approximately 2.5 mg/kg tevothyroxine per kg of body
weight) and followed fOr 6 months. If the Ieslon Increases in size, the fine needle biopsy will be repeated and
the necessity for sur9ical treatment WIII be evaluated by the endocrinologist and the surgeon.

HYPOTHYROIDISM:
An elevated TSH combined with lowered T4 or FT4 is diagnostic of hypothyroidism and treatment will

be instituted. Mild elevations of TSH only suggests subclinical hypothyroidism. These subjects will be
followed closely, with rePeat examinations every 6 months.

AUTOJ.MMUNE T~W?OIDITIS:
An elevated level of ATPO ancftor ATG is suggestive of autoimmune thyroiditis. For a final diagnosis,

the ultrasound findings i.e., hype-, hyperplasia, low echogenicity, will be taken into consideration as well as
tests of thyroid function. Serum obtained during the screening examination will be used to measure ATPO.
Serum positive for ATpO will be stored for reevaluation and determination of ATG.

HYPERPARATHYRWXW:
An elevated PTH level indicates hyperparathyroidism. Serum will be used to measure calcium and

albumin. Serum of subjects $Wh hypercalcemla will be stored for immunoassay of PTH.

E?QE.!WI.C GOITER:
Clinical or ultrasound findings of enlarged thyroid gland in an euthyroid or hypothyroid subject with

normal or subnormal Ievek of ATPO I!wng In an fodine-defficient area indicates endemic goiter.
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Treairnent-induced pathokw must be diagnosed and Includes:

HYPOPARATHYROIPIS.M:
A decreased level Of Calcium or clinical features Of hyPOcalcemia in Post-oPerative Patients indicates

hypoDarathyro10 lsm.

LARYNGE4L NERVE DAMA.G.E.:
This diagnosis will be based on clinical findings (e.g. hoarseness, strider) and lafYn90scoPY.

-— ——— —-— .——.———..—— -.

8.2 SUBJECT HOSPITALI=TION OTHER THAN STUDY REFERRAL .

Hospltallzatlons will be tracked primarily to identify those related to thyroid and parathyroid disease,
both prospectively and retrospectively. For subjects undergoing additional diagnostic evaluation and
treatment as a result of study. examination, study staff will have knowledge of the details of the
hosoriahzation (see above). Ali other subjects will be questioned during the interview Part of the examination
vmt about any hospitalizations in the past. In the baseline year, this wili include ali Prior hospitalizations. At
each annual visit, it will include hospitalizations in the past year. If the hospitalization was related to a thyroid
problem or there is any suspicion that the hospltalizallon was related to a thyroid problem, the medical
recoras from that hospitalization must be obtained for review. The data coordinating center may be involved
In the procurement of these medical records. Tests performed, surgical procedures and diagnoses will be
absmcted onto the Hospitalization Abstract Form by the endocrinologist assigned to the subject when
sucn records are available. Records available only elsewhere will be abstracted by personnel of the

eplcemlology croup and reviewed by the study endocrmoioglst. The Hospitalization Abstract Form and
instr~ctlons for Its completion are shown In Appendix A-8-1

Once completed, the form WIII be sent to the data coordinating center for processing. A copy will
also :e sent to the subject”s home polyclinic.

8.3 DEATH
All dealhs occurring among members of the stucy cohort will ‘be identified and the cause of death will

be celermined by review of the death and medical recoras. The aforementioned review of death and medical
recorcs will be carried out by the Personnel of the eploemlology group. The data will be keyed at the data
coorclnating center and the abstracts filed in the subjects charts.

8.3.1 NOTIFICATION OF STUDY OF SUBJECT DEATH

●

●

●

●

●

Deaths will be ascenained in a number of ways.
These Include:

hctlfication by the famiiy. This may happen in response to the letter sent to the subject to schedule an
moointment.
F:ilow-up of thyroid cancers diagnosed as part of the study procedures.
~.ctlfication from the local polyclinic. Each polyclinic WIII be provided with a list of subjects in its

]~rlsdiction and asked to notifY the study in the event of death. These lists will be updated annually to
reflect address chan9eS.
Ferlodic Ilnkage with the Chernobyl Regist~.

Fewew of computerized file of deaths. Assuming such a file becomes available for Ukraine, this file will be
l:nKed to the study cohort file Periodically to ascertain deaths.

8.3.2 OBTAINING PERTINENT RECORDS
For each study subject who dies during the course of the study, information regarding the cause of

dea:” will be obtained. First, the death certificate will be obtained. If the subject died of disease, a copy of
any :erminal hospital record wiil be obtained for review. If an autopsy has been pefformed, and thyroid tissue
reta!ned, it will be lmPo~ant to obtain a block of thyro!d tissue. Thyroid tissue wiil be sought regardless of
cause of death.

If death IS in any way related to thyroid disease, to any treatment for thyroid disease, or to
melzslasis from a Prima V thyroid cancer, full clinical details will be sought from any hospitals where the
sub;e~t was treated, and will be documented on the Death Data Form (see Appendix A-8-3 for the form and
its s~ecificattons).

8.3.3 EXPERT REVlm OF DEATH DATA
At perloolc intervals, files on deaths occurring In that interval will be reviewed by an expert group

ap~; med by !?e director and rePresentmg relevant medical specialities including endocrinology, surgery,
patro:ogy ana Internal medicine.
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9. DATA MANAGEMENT

This chapter describes data management activities for the study. It includes an overview of the role of
each paflicipating organization in data management, presents software and forms to be utilized and

diSCuSSeS data Processln9 and rePofiin9 functions. Detailed sPecfiications for data management and data
processing systems are Provided in a separate manual entitled, Data Management Manual.

9.1 OVERVl~ OF DATA FLOW
Data for the stuay will be collected on paper forms with coaes designed for ease of computer entry

and many of which will then be keyed into the computer at the location-where the examination is perlormed.

Computer entry should be accomplished whenever possible while the subject is W in the area so that
ambiguous entries may be clarified before computer entry. Following quality control checks, the paper
records of the visit wiil usually be filed at the place where examinations are Pefiormed, and to which the
mobile units are attachea. Laboratory test results will generally be keyed and filed at the Central Laboratov.

Once the data have been entered into the computer and adequately verified (See Section 9.3), they

will be transmitted to the Data Coorcfinatlw Center by means of weekly mailings of diskenes. Later in the life
of the study. data transfer from Places of examination may be accomplished by telePhone lines and
modems.

paper files will be kept m locked files or locked areas and in study-number sequence. ComPuter files
will be accessed only by Passwords Issued to those with a “need to know” by the authority of the Project
Director.

9.1.1 STAFF RESPONSIBILITIES FOR DATA MANAGEMENT
Outlined below are the data rnanagernent responsibilities of the Data Coordinating Center, the fixed

examination centers, the mobile units, the Central Laboratory and the Epidemiology Group.

RESPONSIBILITIES OF THE DATA COORDINATING CENTER .
●

●

●

●

●

●

●

●

●

●

●

9

●

●

●

●

●

Estabhshment of the cohort
Training the staff to work with PC

accession the SelectIon made by the dosimetfy grou D
update individual records with identifying mformatlon from other sources
update file with tracln9 efforts and their results
Allocation of subsamPles of the cohort to exammmg groups on geographical basis

Design systems for sPecimen Identification and for mentification of data collection and other forms
Make appointments with study subjects
Print and mail cOntaCt and appointment letters

reschedule appointments as necessav
prepare registration 109s for examining teams

Design and PrePare forms, labels, and other study materials

design bar-code system
prepare and distribute data collection and management forms

design, print and distribute subject ID and specimen labels

entw of forms not keyed by examining units
repeat entv of forms keyed at examining units for auality control checks

QUALITY CONTROL OF THE FOLLOWING ACTIVITIES:

s editing, coding and data entry
● shipment of specimens and data collection forms

. inventofy subsystem

● ultrasound images
● referral of specimens to outside laboratories

CONTROL OF STAFF CERTIFICATION

TRACK DELlVERY AND DISTRIBUTION OF EQUIPMENT

REPORT ON THE pROGRESS OF THE STUDY:

● provide and maintain an automated study management system for use by the examination centers

. prepare and distribute rePofls from the study management system

● track laboratory specimens
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COMPILE AND MAINTAIN THE STUDY DATABASE:

. provide and mamtain ccxxng, keying, editing and data backup sPeClfiCatlOnS and Programs to the
examination centers

● handle incoming data from the examination centers
● review coding/key ing/ea~tlng decisions made by the examination centers and ensure consistency across

the centers
● act as the Prime contact tor data-related issues and technical questions
-O provide suppofl for statistical and Clinical requests

R.E_S.PoJ&]~JJJT~S_QF TM.E EXAMINATIQN .~TJ33.S
.

HANDLE LAST-MINUTE CHANGES IN APPOINTMENTS WITH STUDY SUBJECTS

MANAGE THE PAPER FLOW FROM STUDY VISITS:

c prepare/update locator forms with subject contact information

c code and key cOmPleteO data forms
● edit keyed data using Programs developed by the Data Coordinating Center
● send the coding/keyin9 Oeclsion log to the Data Coordinating Center on a monthly basis for review
● organize weekly mailings of study data to the Data Coordinating Center

s file medical records generated by the study

TRACK SPECIMEN COLLECTION, PROCESSING AND SHIPMENT:

o key completed SPeCimen terms and ship forms and specimens to the Central Iaboratov

s enter specimen tracking Information into the database
. run specimen check Programs and resolve discrepancies

c generate transmltfals to accomPany the shipment of specimens and send the transmittals, along with the
samples, to the Central Laboratow

TRACK SUBJECT PARTICIPATION STATUS:

● maintain registration logs

Q complete and update, as necessav the Locator Form, Missing Data Form and Non-response Form
● enter participation status Information into the study management system

R.ESPONSJJ31Ll.~.lES O-F THE ~-0~~ UNITS

MANAGE THE PAPER FLOW FROM STUDY VISITS:

code and key COmPleted data forms

prepare/update locator forms with subject contact information

edit keyed data Usin9 Programs developed by the data coordinating center
return study data to the fixed examination center to which the mobile unit is attached for filing and
transmittal to the data coordinating center

TRACK SPECIMEN COLLECTION, PROCESSING AND SHIPMENT:

● key completed specimen forms

● enter specimen tracking Information into the database

● run specimen check programs and resolve discrepancies
Q return specimen forms and samples to the fixed examination center to which the mobile unit is attached

for shipment to the Central Laboratory

TRACK SUBJECT pARTICIPATION STATUS:

● maintain registration logs

● complete and update, as necessav the Locator Form, Missing Data Form and Non-response Form

● enter pafliclpation Malus Information into the study management system
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RECEIVE BLOOD AND URINE SAMPLES, FORMS AND TRANSMITTAL LOGS
———— ..—

ENTER SPECIMEN TRACKING INFORMATION INTO DATABASE

RECORD TEST RESULTS ON LABORATORY RESULTS FORMS AND KEY iNTO STUDY COMPUTER
SYSTEM

INVENTORY CONTROL OF LABORATORY SUPPLIES AND EQUIPMENT
_—---

RES~O_NSj~JJJTIE.S OF THE EPIDEMIOLOGY G.!KWP .

ESTABLISHMENT OF THE COHORT:

●

●

●

●

●

●

●

cooperate with the data coordinating center in obtaining identifying information
plan and carw out tracing efforts Ioiocate subjects-

collecting information on death events.

to coordinate work with local medical clinics.

to coordinate’ work with non-response cases
oefine parameters for Cohort Selection

collect information on hospitalisation

FOLLOW-UP WORK

● on non response

● on migrants

OTHER FUNCTIONS

● reporting

● analysis

9.1.2 QUALITY CONTROL FOR DATA MANAGEMENT
Quality control will be exercwed by the data coordinating center and the Central Laboratory on the

basis of statistical analYses of the individual operations and of their inter-relationships. In addition, certain
operations may be rePeated, and double-keying will be practiced, at least initially in order to establish error
raies. Further details of the data management quality control plan are provided in subsequent sections of
th~ chapter.

9.2 FORMS AND SOFTWARE

9.2.1 FORMS
There are two tYPes of forms used for the study: management fOrmS and data collection forms.

Management forms are used to document and support administrative aspects of the study. Data collection
forms are used to record information collected from and about individual study participants. The specific
forms, their use and disposition are described below. A form manual will be prepared and maintained.

Ma.naQ.ement term.s: These are forms which provide information for the management of study
acnvities.
. A consent/assent form wtll be used to document that the subject has agreed to patlicipate in the study.

It will be signed by the nurse or interviewer who administers it. It will be filed in the subject’s study file at
the local center. APPendix B-5-1.

● The Locator Form will be used to record identifying and tracking information about the subject.
Information on this form will assist the Epidemiology group in finding the subject in subsequent years of
the study. It will be keyed into the study management system at the data coordinating center and updates
will be sent to the data coordinating center by the examining centers as they are obtained. Appendix B-5-
2.

● The registration log will be maintained at the registration desk to record the flow of subjects for
examination, missed appointments, arrivals prior to appointment, etc. This log will be generated by the
data coordinating center as it is responsible for appointment scheduling. After completion, it will be
returned to the data coordinating center so that action can be taken on missed appointments and other
non-response situations. Appendix B-5-3.

● The control form carried by the subject from station to station and on which the fact of examination at
each station is recorded. It will contain the reason why any examination was not performed. This form is
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left at the final station w-hen lhe su15jeZt-fia-5-60 mpleted all examinations. It will be keyed and filed at the
local examination center and the data sent to the data coordinating center. Appendix B-5-4.

● Transmittal forms Wili accompany Shlprnents of urine and blood samPles to the testing laboratories.
These forms will indicate the date and contents of the shipment. Information from the transmittal will be
entered mto the study management system at the local examination center and at the Central Laboratory
and sent to the data coordinating center so that samples can be tracked. APPendix B-5-5.

● A nonresponse form will be completed by the data coordinating center, medical support facility or
epidemiology grouP to document information about a subject who will not be Participating in a particular

‘- year or a subject" -who-is -lost--tG-fOlloW-up;-or-toldnhat+e~sheUefuseS-tO- Participateat-al{;-or-if -he/she

didn’t show up in appointment time. This form will be keyed into the study management system at the
data coordinating center. Appendix B-9- 1. .

Data collection forms: These are the forms on which the study data will be entered. They include:
● -The initial abstract form on which is recorded basic- demographic, relevant medical and identifying

information about the study subject collected as the cohort is assembled. Information on this form will be
keyed and compiled by the data coordinating center. Appendix A-3-1.

● The initial intemiew form on which is recorded prior medical history and exposure information useful for
dosimetry. This form will be keyed at the local examination center (or e@dernioio9Y group or data
coordinating centef ? - and filed where?). Appendix A-5- 1.

● The annual inte~iew form on which IS recorded information about health events occurring in the past
year. This form will be keyed locally and filled their. Appendix A-5-2.

● The urine collection and processing form to record the fact of the collection, any reason for
inadequacy or absence of the sample, and the subsequent processin9 and shipment of samples to the
Central Laboratory. This form will be flied at the local examination center and transferred to the DCC.
Appendix A-5-3.

● The blood collection and Processing form to record the fact of the collection, any problems, and the
subsequent processing. stora9e and shlPment to the Central La b’oratov. This form also moves with the
collected specimen to the Central Laboratow. It will be keyed and filed at the local examination center
and transferred to the DCC. Aopendix A-5-4.

. The ultrasound examination form on which WN be recorded the findings of this examination. In addition,
images WIII be recorded Into comPuter files and transferred to the study comPuter. The form will be keyed
and filed at the local examination center. Appendix A-5-5.

● The thyroid palPatiOn form will be used to record the results of the ultrasonographer’s and

endocnnologist’s examination of the thyroid and the surrounding area. This form will be keyed and filed at
the local examination center. Appendix A-5-6.

. The Preliminary Summaw of Medical Findings and Recommendations which will be given to the
subject at the end of the vwit to summarize the medical findings and provide any necessa~
recommendations. This form will be keyed at the local examination center. A cOPY of this summary will be
filed in the subject’s chart. Appendix A-5-7.

. The adverse event rePofi wiii document adverse medical events. not reported on an examination data
form, which result from a study examination/procedure and/or occur during a visit to the examination
center, Appendix A-5-9.

● The laboratory results forms on which the Central LaboratoW will enter the results of the various tests
prescribed by the research protocol for both urine and blood. These maY be PaPer forms or comPuter
files. if paper, theY will be keyed at the Central Laboratory. Data files will then be sent to the appropriate
local examination center and the data coordinating center. Appendix A-6- 1.

. The Final Endocrinologic Summary and Recommendations which is completed by the endocrinologist
after the Iaboratofy results are received and summarizes the final findings and recommendations of the
examination and testin9. It will be keyed at the local examination center. CoPies will go to the subject, the
subject’s home Polyclinic and to any referral facility. A COPY of this summafy will ako be filed in the
subject’s chart. Appendix A-7- 1.

● The needle biopsY form, on which will aPpear the indications for biopsy, when, how, and by whom biopsy
was performed, information about the initial evaluation of the sample. and the resuits of the cytologic
exammation. This form will be keyed (at the dara coordinating center.? and later filed in the subject’s
chart. Appendix A-5-8.

● The pathology form will be used to record the pathologic diagnosis of thyroid disease. It will be
completed by the study pathologist and sent to the data coordinating center to be keyed. A copy will be
filed in the subject’s record. Appendix A-8-1.

● The hospitalization abstract form wili be used to record non-study hospitalizations related to thyroid
conditions, This form will be completed by the epidemiology group and reviewed by the study
endocrinologist, It will be keyed by the epidemiology group and the data sent to the data coordinating

center. The form will be filed in the subject’s record. Appendix A-8-2.
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● The death data $orm-which-will-f mwde inforrnaticm -of the date and causes-of death for a Paflicipant who

dies during the course of the study. H will be completed by an~ keyed by staff of the epidemiology group.
The form will be filed In the subject’s chart. Appendix A-8-3.

9.2.1.1 OUALl~ CONTROL FOR STUDY FORMS

of
●

●

●

Measures will be taken at each step m the handling of study data forms to ensure that the data are
high quality. These measures include:

Double keying, at leaSt initially, to establish error rates.

Computer edits for mlssln9 -forms, for-completeness or recorded -information, for-internal consistency, for
consistency with research Protocol requirements. and for consistency with other information in the
database. .

Independent expert review of fOrm content, e.g., the death data form.

9.2.2 SOFIWARE
Software syStems will be developed by the data coordina~nb center to suPPort the management of

the study and the Processln9 of the data collected. The management system will be used to track the
participation status of subjects throughout the course of the study. H wiil indicate whether or not the subject
has completed the examination components in a particular year of the study, whether the subject IS
deceased, whether he IS lost to follow-up, etc. The management system will be used to generate progress
reports to assist Prolect staff in monltormg the study. Software for processing the study data
keying, editing and uPoatln9 cornPonents. Computer edits will be used to check the data
consistency, completeness, acceptable codes, etc..

The aata processing systems utilized for the study WIII make use of the following software

will include
for internal

packages:

● MS DOS 6.21

● NetWare 4.1

● MS Windows 95, NT 40

● Delphi 2.0 Client-sewer
. Oracie(lnterbase)

9.3 PROCESSING OF STUDY DATA
Processing stuay data, that Is, data from all the data collection forms and

forms listed in SeCtlOn 9.2.1, includes manual editing, codtng, keying and
procedures are detailed In this section.

9.3.1 MANUAL EDIT

some of the management
computer editing. - These

Before the data forms are keyed into the computer they must be scanned for completeness,
presence of written comments that will require codes, illegible entries, etc. This will be done by the data
entry speciakt as soon as Possibie. If probiems are found which require it, the form should be returned to
the person who completed it for Correction. Manual editing should be done relatively quickly; a minimal delay
before keying E desirable,

9.3.2 CODING
Coding is the Process of assigning a numeric value to a response. To the extent possible, Items on

the data cOlleCtiOn forms will be Preceded, that is, they will have numeric codes already assigned on the
data form. However, on some forms there may be a few Items which require coding after the form IS
completed. These item Include residential information on the interview, diseases and responses m which the
answer given does not fit into existing preceded categories. (See Section 9.3.2.2 and 9.3.2.4 below. )
Detailed item-by-item coding specifications will be prepared for every data form.

The aata entry specialist will be responsible for coding these items. All codes assigned must be
documented in a Coding Decision Log. Since coding will be done in more than one location and over an
extended period of time, it is imPoflant that consistent decisions be made within and across the centers
about how Items are coaed. Therefore, the coding decision log will be routed through the Data Coordinating
Center for review. Declslons which are reviewed and approved by the Data Coordinating Center must be
dated and clstributed Periodically to evev location and entered into the Coding Decision Log for future
reference. For consistency, this should be done in such a way that all locations receive the information at the
same time.

9.3.2.1 GENERAL CODING GUIDELINES
The following are 9eneral guidelines for coding open-ended items and also apply to items in which

the respondent has not entered their answer in a pre-existing category and the answer needs to be coded.

● Code the forms in a different color Pen from the one used to complete the form (red is suggested).

● Whenever boxes are Drovided for an entry, the information should be right-justified and any unused boxes
on the left filled with zeros (0’s). (“’Right-justified” means that the last digit of the number to be entered is
written in the right-most box. )
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Example: if there are 4 boxes available to enter the value “781’, the value would be entered as:

1 0 7 8 1 1 J

● Enter one character in each box. Round values after a decimal Point to fit in the boxes Provided. When
rounding off a decimal, use the following rule. If the last digit is bemeen 1 and 4, drop the last digit, If
the last digit is between 6 and 9, add one to the preceding digit. Rounding the value “29.3” would give
““21. ” while roundin~ the value ““29.7” would give “30. - (f the last digit is 5, round Up If the precedlftg digit--,
is odd and round d-own if the preceding digfi is even. Never add boxes. Neve
Never move decimal points.

Example: There are 4 boxes, with one box to the right of the decimal point

add new decimal points.
.

shown below). The value

‘385.67’ would be entered as:

3 8 5J. 7 1

Example: There are 4 boxes, without a decimal point. The value “385.67” would be filled is

as:

o 3 8 I 6 1

● If the value is too large to fit correctly in the boxes provided, fill in the right-most box with an ‘8’ and fill in
the rest of the boxes with ‘“9”s. ” Then write the actual value in the right-hand margin of the page.

Example: There are 4 boxes, two to the right of the decimal point. The value “385.67 would be entered as:

9 91. 918

385.67

9 Dates - the last two di9its Of the year go In the last 2 boxes, the number of the month goes in the second
2 boxes, and the number of the day goes in the first 2 boxes.

For example, If the date to be entered is July 17, 1987, the correct way to fill in the date is:

1 I 7 0 7 8 7

When there IS only one digit to go in the 2 boxes that are allowed, that digit goes in the second box
and the first box is filled in with a “O’. If any part of the date is unknown, enter ‘--’ in its place to indicate
this.
● If an item of information IS missm and cannot be obtained, the boxes for that item should be filled with

“’9’s. ”
● If the item IS from a questionnaire and the participant refused to give the information, the boxes for that

item should be filled with ‘9997.”’

9.3.3 KEYING
Data entry will be done in duplicate by independent data-entw clerks and compared by means of

special software. Discrepancies will be resolved by the supemiser where the comparison is made. After the
data forms have been keyed, the keying verified, and computer edits completed (see below, Section 9.3.4),
the forms will be released for filin9 in the facility where the examination was performed or to which the
mobile team is attached. Some forms will be filed at the Central Laboratoy or the data coordinating center.
The final disposition of each form is provided in Section 9,2.1.

9,3.4 COMPUTER EDITING OF DATA
The keyed data will be edited using specially designed software. Output will be produced which will

show items outside acceptable ran9es (e.9., a subject who is 80 years old), lo9icallY inconsistent (e.g., the
subject developed a health condition fwo years before he was born) and missin9. The data entry specialist
will be responsible for reviewing this outPut and determining which items will remain as is and for which data
retrieval (requesting information or clarification from the person who completed the form or the study subject
himself) will be obtained. Updates will be made when necessary and the data will be continually edited until
updating is complete. When correction of a data form is required, a record will be made of the error to

document its nature, resolution and the date of resolution.

9.3.4.1 GENERAL EDIT CHECKS
General edit checks will include the following:

● checking for blank fields - if a blank field is not allowed then an error message will be generated
● checking similar data across forms - if discrepancies are found, an error message will be generated
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● checking for missing forms
● checking for logical Consistency

Valid field edits for all variables are specified in detail in the Data Management Manual.

9.3.4.2 EDIT CONSIDERATIONS-SPECIFIC VARIABLES
The followin9 edit checks apply to specrfic key variables:

● IDS:
. check for. nonnumeric. characters_ ._ . . . . _

- check check digit, if there is one
—.

- check for duplicate IDs
- check for nonexistent IDs

.

● Names:
- check for nonalphabetic characters
- check for blank field

. Dates-general:
- check entire field for non-numeric
- check that month is greater than O and less than 13 and that day is greater than O and less than 32
- check’that the day of the month is within valid range for the actual month specified (i.e., 1-28, 1-
30, I-31 and 1-29 in leap year)

. Date of birth:
- compare it against other sates to make sure it precedes them sufficiently
- check year to make sure it is within study range

● Date of death:
- compare it a9ainSt other dates to make sure it follows all activity (alive) dates

check year to make sure It precedes the current date and is within the realm of possibility when
there are no biflh and/or activity years to check

● Postal code:
- check for nonalphabetic characters
- check for blank field

9.4 MONITORING PARTIClpANT STATUS
Throughout the course of the study, the status of participants in the study will be monitored using the

Study Management System. This system will be used to track the status of individual pa~icipants and to
prepare repotis to monitor recruitment, enrollment, consent, missing information, completed data collection
activities and non-resPonse. staff of the Examination Center is responsible for entw of some of the
information into the Wstem. Listed below are the items of information which will be maintained for each
participant in the syStem. A date will be associated with each status.
●

●

●

●

●

●

●

●

recruitment status
enrollment status

informed consent StatUS
non-response status (Includes refused and Iost-to-followup)

screening activities completed
clinic activities completed
missing data statUS

vital status
The system will allow staff of the examination center to view (and print) information on a particular

parmcipant and on its own Performance. Study management system data will be transmitted to the Data
Coordinating Center where additional management reports will be generated.

9.4.1 REPORTS ON STUDY pROGRESS
The Data Coordinating Center and the Epidemiology are responsible for generating repotis for the

purposes of m0nitorin9 study compliance and study progress. These rePorts are generally produced
monthly, or as needed. The following is list of the standard reports to be generated.

Participant Schedule of Follow-up Visits

Summary List of Participant Data

Edit Check Repoti

Summary Repofl of Data Error Types

Participant Accrual Report

Participant Status Report

Ineligible Participant Repoti

Status of Dose Estimation
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● Building the Cohort Report

9.4.2 REPORTS ON STUDY FINDINGS
The data coordinating center and the Epidemiology group, together with appropriate professional

staff will also be rewonsible for 9eneratin9 rePorts of study findings. Some standard and some special
reports will be required and needs may change as the study Progresses. The following standard reports on
study findings are expected initially:
c quarterly report on new nodules
● quarterty report on fine needle biopsy

. quarterly report on new thyroid diagnoses

. quafterty report on initial surgeries .

● annual report of second and subsequent surgeries

9.5 CMJAL~ CONTROL

9.5.1 SECURITY
The security of the data in the main file will be protected by passwords to limit access to authorized

personnel. Passwords will be periodically changed to maintain security. In addition, the computers will have
surge-protectors to guard a9ainst power-surges, and data-entry will be backed UP systematically. To guard
against catastrophic loss of data, e.g., from fire, there will be a duplicate computer file in a different physical
location. Finally, all computers and all incoming diskettes will be routinely checked for computer viruses by
appropriate programs designed for the purpose.

9.5.2 BACKUPS
Systems WIII be developed for backing UP data at the local examination centers and at the Data

Coordinating Center. These procedures are detailed In the Data Management Manual. Also included is
Information on recovev procedures in case of data loss.

9.5.3 INDIVIDUAL RECORDS
As noted above, each individual data form will be subjected to scanning for completeness, legibility,

etc. and double-keyed. SoWare wiil be designed for reviewing the logical consistency of the data, the
allowable range of numerical entries. and the presence of impossible codes.

9.5.4 STATISTICAL ANALYSIS
The accumulating data will be statistically analyzed periodically for “drift”’ or systematic change over

time, for consistency amon9 examiners and their equipment, for logical consistency, for patient compliance,
and for workload characteristics. In addition, there will be statistical analyses of laboratory results obtained
with control samples, and of inter-laboratory results obtained with the same specimens.

This version of Operation Manual is identical as to its content in Russian and English translations.
Agreed:

The American Party The Ukrainian Party
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